APRIL 1984 85p 


AUSTRALIA 
HOLLAND 


NEW ZEALAND 
NORTH AMERICA 


AMTRONICS ronerivce) ca syz 


THE AMATEUR RADIO SPECIALISTS IN KENT 


CLOSED MONDAYS: 9 TO 5.30 TUES TO SAT 


AUTHORISED 


FORTOP : B.N.O.S. ADONIS 


eaters £329.00 Converter..........£26.95 1-100 Linear..£172.50 Safety Mic......... 
incuaevaceeearves £219.00 70cm TX............£149.00 3-100 Linear..£172.50 Safety Mic........ 
vigtaless: £249.00 .-£169.00 10-100 Linear..£149.50 503Mic.......00.. 
aaeheeneed £199.00 25:amp-PSU £125.45 303 MiGs: 


FT690R Multimode Transceiver 6m £249.00 
FT290R Multimode Transceiver 2m .... £269.00 Ss Cc O Ss 
FT790R Multimode Transceiver 70cm ..., £249.00 PE IAL FFER 
SMC 2.2C 2.2Ah Nicads ‘C’ size, per set 5 
ap Rare Sl as Style) .. . YAMATO ROTATOR takes up to 8 element 2 
CSC1A Carrying case package deal : metre beam. Uses 3 core cable, in line and 
FL2010 2m 10w Amplifier FT790R + sud 7 

FL7010 70cm 10w Amplifier... és oe sale sae z neat controller 
FT203R New 2m Handy ought together : fi pea 

Peau Bann Transesnerien £299.00 inc 2” : ALINCO EMR 400 ROTATOR similar spec to 
FT730R 70cm Transceiver 10w ; KR400. Takes large 2 metre beam etc. 


FT208R 2m Handheld 2.5w ... £199.00 
£179.00 £79.00, lower bracket ..........e cece £14.00 


SMC8.9AA Compact charger (13A Style).... GLOBAL MINI CLOCK Rotate ihe 


NC7 Base charger i 
Bee Pas Gulek Sharer sone: ey Globe: London and Country zone time. 
PA3 DC Adaptor and charger is : : 

FT77 8 Band RX/TX 100w output .... £459.00 SPECIAIDICE sas ee ee £45.00 
FT77S 8 Band RX/TX output £425.00 
FP700 Matching AC PSU ... £135.00 
FC700 Matching Antenna Tuner 


FV700DM Digital VFD Unit ie A FAST MAIL ORDER: 

MKT77 Marker Unit F . 

FMUT77 EM Unit Access, Visa, Postal Order or Cheque. 
Instant HP with Call sign for callers at the 


FT57GX All Modes and Filters Fitted £685.00 shop. 
FP757 GX Switched Model PSU 50% duty £149.40 
FP757HD Heavy Duty PSU ... 100% duty £162.50 
FC757AT Automatic Antenna tuner £231.50 


JAYBEAM — Full range in stock 


5XY/2m_ 7.8DB MBM 28 70cm 11-5DB LW 52m 7.8DB 
8XY/2m 9.5DB MBM 48 70cm 14.00DB LW 82m 9.5DB 
10XY/2m 10.8DB MBM 88 70cm 16.30DB LW10 2m 10.5 DB 

LW16 2m 13.4DB 


Phasing Harness C5 Colinear 2m 4.8 DB 

PMH 2/2m 2 way 2v___LR1 Colinear 2m 4.3 DB 

PMH 4/2m 4 way UGP/2m Ground Plane 0-0DB 
PMH 2/70cm 2 way C8 70cm Colinear 6-1 DB 
PMH 4/70cm 4 way 


ALSO: Poles, Masts, Rotors, Brackets 
Clamps, Plugs, Sockets, Cable, 
Tape etc in stock. 


WE ALSO SELL: 


Met: Welz: KDK: Azden: Drae: Datong: Diamond: 
Sagant: Amtron kits: DK Tronics ZX software. 


SEND LARGE SAE for details on any of the above 
equipment. 
oan ‘INSTANT CREDIT AT VERY COMPETITIVE RATES FOR THAT 


NEW RIG CAN BE AVAILABLE TO YOU. ASK FOR DETAILS _ VISA 
WHEN YOU CALL OR WRITE FOR A QUOTE. a | 


8 TOLLGATE BUILDINGS, HADLOW RD, TONBRIDGE. _‘ TEL: (0732) 361850 
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Some of the constructional projects 
described in R&EW and other magazines 
refer to additions or modifications to 
television receivers, communication 
equipment and other items that may be 
under guarantee by the manufacturer. 
Please remember that any alterations or 
addition to the circuit may invalidate the 
guarantee. 

We prefer that each constructional 
project contains its own power supply or 
battery. A constructional project will 
occasionally describe how the power 
supplies of any equipment may be used 
to supply the circuit of that project. In 
these circumstances, please ensure that 
the power unit in the equipment is 
adequate to provide the additional load 
current that will be necessary and, in all 
cases, check that the equipment mains 
fuse is correctly rated to protect the 
apparatus from damage. 

Safety in the shack, please, at all times. 
Use good practice in your constructional 


work as we want you to be around to. 


enjoy R&EW in the future! Thank you for 
reading this caution, now go ahead and 
build one of your projects 


1 Top left - Valves (MO Valve Co)! 2 > Top 
right — Spectrum analyser (Tektronix) 
3 Antenna (Ant Products) 4 D/T Oscillo- 
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effect from errors or omissions. 


Audit Bureau of Circulations 
membership approved pending first audit 
Copyright 1984 


© 
Radio & Electronics World Magazines 


please mention RADIO & ELECTRONICS WORLD when replying to any advertisement 3 


——PRODUCT— 
—— NEWS——_ 


Featured on these pages are details of the latest products in communications, electronics and 
computers. Manufacturers, distributors and dealers are invited to supply information 

on new products for inclusion in Product News 

Readers, don’t forget to mention Radio & Electronics World when making enquiries 


BRITISH MADE 
FREQUENCY COUNTERS 
The competitively priced 

Meteor Series of Frequency 
Counters, designed and 
manufactured in Britain by 
Black Star, is now available 
fitted with a Temperature 
Compensated Crystal Oscil- 


lator (TCXO) for extra 
accuracy and temperature 
stability. 


The Meteor 1000X which 
measures typically from 2Hz 
to 1.2GHz, with <50mV 
sensitivity at 1GHz, features a 
temperature stability of 
+0.5ppm from -10°C to + 40°C, 
an aging rate of +1ppm per 
year, and_ setability of 
<+0.2ppm. 

The other models in the 
range, the Meteor 100X (2Hz- 
100MHz) and the Meteor 600X 
(2Hz-600MHz) are available 
with the same TCXO. All 
models are battery or mains 
powered and are fitted with a 
Trigger Level Control, a Low 
Pass Filter and offer three 
Gate Times (0.1 sec, 1 sec and 
10 sec). 

The Meteor ‘xX’ series of 
Counters are complete with 


mains adaptor/charger, a 
comprehensive _ instruction 
manual, and a year’s 
guarantee. 


A wide range of optional 
accessories is available. 


Black Star Limited, 
9A Crown Street, 
Huntingdon, Cambs. 
4EB. Tel: (0480) 62440. 


St Ives, 
PE17 


Thomas & Betts Ltd, 
announces a new range of IC 
sockets designed especially 
for laboratory and small pro- 
totype series use. Known as 
the CDF 400 series, the new 
sockets are available with 6 to 
64 contacts and are designed 
so that they can be soldered 
above and below the PCB 
allowing their use with dou- 
ble-sided printed circuits that 
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tiene Block @ Star 


have no through-plated 
holes. Also the cut-away 
moulded frame allows test 
probe access from both sides 
of the PCB. The contact 
material is brass plated gold 
on nickel. 


Thomas & Betts Limited, 
Sedgwick Road, Luton, Beds. 
LU4 9DT. Tel: 0582 597271. 


PROM REMOVAL TOOL 


A new tool manufactured by 
the Swedish Company Owoco 
AB, who are already well 
known for the quality DIP-IN 
range of IC Inserters, is 
announced. 

The PROM-OUT makes 
light work of removing 24 and 
40 pin ICs from Proms fitted in 
sockets (as distinct from sol- 
dered to the PC board). 
Structural damage to the PC 
board or IC is avoided by the 
design of the PROM-OUT. 
The force is restricted to the 
top of the base of the socket 
avoiding damage by pressure 
to the board and IC. 

Two models are available 
ex stock, No. 2428 PROM-OUT 
for 24 and 28 Pin IC and No. 
3640 PROM-OUT for 36 and 40 
Pin IC. 


Welwyn Tool Co. Ltd, 4 Black 
Fan Road, Welwyn Garden 
City, Herts. AL7 1EH. Tel: 
(07073) 31111. 


PRE QUEMCY BP se 


There is now a great inter- 
est in ham radio circles 


towards the reception of Slow 
Scan Television using com- 
puters and G3LIV and G8VEE 
have jointly designed a new 
add-on for the BBC computer 
which allows 
ham 


reception of 
radio video transmis- 


sions to be displayed. 

The BBC computer was 
chosen because of the high 
level of ownership in ham 
radio and short wave circles 
and the new unit is complete 
with software. 

Many transmissions can be 
copied from all over the world 
using this system which has 
facility within the software to 
receive pictures from both 
50Hz and 60Hz countries. 

The rear of the hardware 
has a 20pin IDC connector 
which mates directly with the 
BBG computers I/O port: This 
cable carries all digital and 
power rails to and from the 
computer. The tape contain- 
ing the program also has 
SSTV video pictures and test 
signals recorded on _ the 
reverse side. This facilitates 
setting up the converter as 
well as allowing the owner to 
become familiar in using the 
equipment. 
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SPRING HAS SPRUNG! 
awe 


Ambit’s Spring ’84 catalogue 
brings all the parts you 
need for electronics, 
radio, audio and 
computing to 
your 
front door. 


There’s details about 
an exciting new range 
of kits and modules 
being launched into the 
UK in conjunction with the 
leading German hobby 
supplier; full information on 
our two new regional sales 
counters in Portsmouth and 
Broxbourne; new low cost 
instruments from Black Star 
-plus all your old favourites: 


NiCads, chargers, TOKO coils, 
filters, and communications ICs, 
crystal filters, Audio and RF 
semiconductors - including the 
biggest range of low cost varicap 
diodes for all types of electronic 

tuning. 
More than ever, Ambit’s concise ‘price on the page’ Spring catalogue 
is the one that you cannot afford to be without. It’s fully indexed, 
precise and up to the minute -get a copy now! 
We operate a fully on-line telesales service between 9am and 5.30pm 
(Visa, Access, Amex) 


= all mail order to: 
Us ni 3 200 North Service Road, Brentwood, Essex 


telephone (0277) 230909 
= 3 Sales counters at: Park Lane, Broxbourne, Herts 
international Burrfields Road, Portsmouth 
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Available from all good newsagents, 
or direct from ambit 
Order as Stock Number: 
02-00009 


‘PRINTER BARGAIN’ 


EPSON RX80F/T. Very latest Model with Friction and Tractor feed 
to take plain or sprocketed paper up to 10” wide. 

100 cps, 9x9 Matrix. Bi-Directional, Logic Seeking. Prints normal, 
Italic, condensed and double width characters. dot addressable 
graphics capability. Centronics paralles standard input, connects 
straight to the BBC ‘B’ and many other computers. Other printers 
and a wide range of interfaces for other machines is available, 


see our lists. 
OUR PRICE ONLY£274 
RX80 as above but Tractor feed only £244 Both Plus Vat. Carr £7 


SOLENOID CONTROLLED HI FI/DIGITAL 
CASSETTE MECHANISM 
os 


Front loading deck with full solenoid control of all functions 
including optional read in fast wind modes. 12 volt operation. 
Fitted 3-digit memory counter and Hall IC Motion Sensor. 
Standard erase and stereo R/P Heads. Cheapest price ever for all 
these features. Only £38.90 plus VAT. Full technical 
specification included. 


Please Note: New Phone Number: (0691) 652894 


LINSLEY-HOOD 100 WATT POWER 
AMPLIFIER 


Our complete kit for this brilliant new design is the same size as 
our Linsley-Hood Cassette Recorded 2. Kit includes all parts for 
two power amplifiers with large heatsink area, huge power 
supply and speaker protection circuit. Total cost of all parts is 
£114.46 but our special introductory price for all Parts bought 
together is only £105.50. 


DOLBY ‘B’ NOISE REDUCTION IC LM1011 
Marvellous opportunity for home experimenters, build 
your own noise reduction system. Supplied complete with 
circuit showing typical application. Absolute knockout 
Price only £3.50 for two inc. VAT and post 


COMPLETE STEREO CASSETTE DECK 
Brand new high quality top-loading Cassette Deck 
complete with Record/Play electronics. Supplied with 
connection data and circuit diagram. Automatic chrome/ 
ferric switching. Only needs 9v DC supply. Total price only 
£18.34 inc. VAT and post 


COMPLETE STEREO TUNER MODULE 
Three band LW/MW/FM Stereo Tuner fully assembled on 
PCB 165 x 85mm. Supplied with Ferrite rod aerial and band 
switch fully wired. Facility provided to drive tuning meter 
and stereo LED. Only needs 12v DC supply. FM sensitivity. 
2.5uV. Price only £7.99 inc. VAT and post. 


HALF HEIGHT 51/4” FLOPPY DISK 
Incredible Offer on latest MPU controlled 80 Track Drives, 
100% compatible with BBC Micro. Support single or 
double density according to control chip in use. Fully 
compatible with Teac, Shugart and many other full and half 
height drives. 

80 Track. Single Side £179 
80 Track. Double Side £225 
full works Manual for each type £14.50 No Vat.’ 


Personal callers are always very welcome but please 
note that we are closed all day Saturday 


SPRING SALE! 


DIGITAL MULTIMETER KITS 


Volts 2V 
(d.c.) 20V 
200V 
500V 
Current 
(d.c.) 
Volts 2V 
(a.c.) 20V 
200V 
500V 


1%+1 digit 
1%+1 digit 
3%+1 digit 
10%+1 digit 


TYPICAL SPECIFICATION 


[Funeion [PSD [Accuracy Accuracy 


Current 
(a.c.) 


These 3% digit handheld DMM'sare fully complete with all components (except 
PP3 battery) and test leads. We are using up all stocks of the DP2010K prior to 
launch of anewrange of meters. The Kits willbe soldona 
‘first come first served’ basis, and are fully guaranteed. A trouble- 
shooting and calibration service will be maintained. This is a once- 
only opportunity to make a DMM atan incredibly low price. 
Supplied with a comprehensive description of operation and full 
constructional data. After selling over three thousand kits in the 
last 4 months we now have only 500 left — so hurry. 


2%+5 digit 
2%+5 digit 
4%+5 digit 
12%+5 digit 
1%+1 digit 
1%+1 digit 
1%+1 digit 
1%+1 digit 
1%+1 digit 


Amount . 
NAME.... 
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Please allow 28 days for delivery. 


LASCAR ELECTRONICS LIMITED 
Module House, Whiteparish, Salisbury, Wilts. Tel. 07948-567 


ADDRESS .... 


LASCAR ELECTRONICS LIMITED 
Module House, Whiteparish, Salisbury, Wilts. 
Tel. 07948-567 


PLEASE SEND ME 
| enclose cheque/P.O./Access no. 


Export Orders please add £5 for airmail despatch. 
ee es 


HIGH QUALITY REPLACEMENT 
CASSETTE HEADS 


Do your tapes lack treble? A worn head could be the problem. 
Fitting one of our replacement heads could restore performance 
to better than new! Standard mountings make fitting easy and our 
TC1 Test Cassette helps you set the azimuth spot-on. We are the 
actual importers which means you get the benefit of lower prices 
for prime parts. Compare us with other suppliers and see! The 
following is a list of our most popular heads, all are suitable for 
use on Dolby machines and are ex-stock. 

HC20 Permalloy Sterco Head. This is the standard head fitted as 
orginal equipment on most decks £4.25 
MoO High Beta Permalloy Head. A hard-wearing, higher 
performance head with metal capability................... £6.20 
S16 Sendust Alloy Super Head. The best head we can find. 
Longer life than Permalloy, higher output than Ferrite, fantastic 
frequency response £8.20 
HQ551 4-Track Head for auto-reverse or quadrophonic use. Full 
specification record and playback he@ad.............cscscseresseeeren TAO 
Please consult our list for technical data on these and other 
Special Purpose Heads. 


HART TRIPLE-PURPOSE TEST 
CASSETTE TC1 


One inexpensive test cassette enables you to set up VU level, 
head azimuth and tape speed. Invaluable when fitting new heads, 
Only £3.80 plus VAT and 50p postage. 

Tape Head De-magnitiser. Handy size mains operated unit 
prevents build up of residual head magnetisation causing noise 
on playback .. £3.68 
Full details of the entire range of HART products is contained in 
our illustrated lists. 

Ask for your FREE copy NOW. 

Enquiries for lists are also welcome from overseas but please let 
us have three IRCs to cover the cost of surface post or 5 IRCs for 
airmail. 

In a hurry? A telephone order with credit card number placed 
before 3pm will be despatched THAT DAY! 

Please add part cost of post, packing and insurance as follows: 


INLAND OVERSEAS 
Orders up to £10 — 50p Postage at cost plus £2 


Orders £10 to £49 — £1 documentation and handling 
Orders over £50 — £1.50 


PLEASE ADD VAT 
TO ALL PRICES 


ONLY 


PLUS P&P 
& VAT 


kits at £12-59 each 
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Until this unit was designed 
SSTV was only possible with 
the use of very expensive 
scan converters costing many 
hundreds of pounds, or by 
using the old fashioned long 
persistance crt design. 

Please send sae 
information. 


for 


John Melvin (G3LIV), 2 Sal- 
ters Court, Gosforth, Newcas- 
tle, Tyne & Wear. Tel: 0632 
843028. 


COMPACT POWER SUPPLIES 


A new range of modular 
mains switching power sup- 
plies from Gresham Power- 
dyne Ltd are available in 
output levels up to 500W, but 
are unusually compact and 
extremely efficient for their 
size. The range includes mul- 
tiple output types. They 
employ direct-off-line switch- 
ing techniques to reduce 
physical dimensions to a 
minimum and keep efficien- 
cies around 70%. At each of 
the output power levels, 50, 
100, 200, 300 and 500W, the 
-units are available with 
various combinations of out- 
put voltage (5, 12, 15, 24V) and 
equivalent maximum current 
ratings. 

The two triple output ver- 
sions provide a principal 5V 
rail (either 20 or 60 amps), with 
-two further secondary out- 
puts of either 12 or 15V. Units 
are tested to 2.5kV isolation 
between input and output and 
comply with both BS800 and 
VDE0875. Output voltages are 
adjustable to +5% of nominal 
by means of screwdriver 
adjustments on the front 
panel. Facilities are also pro- 
vided for local or remote 
sensing and for voltage prog- 
ramming by means of an 
externally connected resis- 
tor. All units are provided with 
constant current protection 
against overloads or short 
circuits, also with overvoltage 
protection by means of auto- 
matic control circuit shut- 
down. For single output mod- 
els, voltage regulation is bet- 
ter than 0.1% for a worst case 
combination of 0-100% load 
change and a +10% line 
change within the rated input 
voltage. Ripple and noise is 
better than 10mV rms in all 
cases and operating tempera- 
ture coefficient is less than 
0.01%/°C. Over voltage pro- 
tection is standard on all 
units. 


Gresham Poweradyne Ltd. Tel: 
(025672) 4246/7/8. 
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OPTICAL ENCODERS 


Litton Precision Products 
has introduced a new family 
of rotary shaft optical encod- 
ers, the G61S and G61M 
family, which features a fre- 
quency range of 0 to 100kHz, a 
long life LED light source, 
supply voltage requirements 
of 5V and 8-15V and operating 
temperature range of 0 to 
70°C. 

With optional radial or axial 
cable output, these devices 
can easily be fitted to a shaft 
in place of an-° existing 
potentiometer to give a digi- 
tal instead of an analogue 
output signal. Variants within 
the range include the TL (TTL 
— compatible) OC (open col- 
lector), PP (push-pull), PS 
(push-pull with short circuit 


LOW NOISE GaAs FET 


The Mitsubishi MGF 1404 is 


a super-low noise GaAs FET ° 


with a N-channel Schottky 
gate which is designed for 
use inS to Ku band amplifiers. 
Its hermetically-sealed met- 
al-ceramic package assures 
minimum parasitic losses and 
has a configuration suitable 
for microstrip circuits. 

Features include typical 
high maximum frequency of 
oscillation of 90 GHz, noise 
figure of 1.6dB at 12GHz, anda 
gain of 10.5dB at 12GHz. 


Aspen Electronics Limited, 2 
Kildare Close, Eastcote, Ruis- 
lip, Middlesex HA4 9UR. Tel: 
01-868 1188. 


MINIATURE VCO’S 


New ADE products from 
Nore Microwave include four 
voltage-controlled _—_oscilla- 
tors which cover the fre- 
quency range 0.1 to 1.6 GHz 


protection) and LD (line 
driver). The G61 series is a 
family of low-cost encoders 
with up to 1024 lines. 

Applications include digital 
control motors in computer 
peripherals such as printers, 
control of tensile testing 
machines and cut-to-length 
machines. 

G61M models are supplied 
as a‘kit’ for OEM applications. 
However, Litton offer a fitting 
service and will fit these 
encoders on to customers’ 
shafts for them. 

The G61S models are sup- 
plied complete with housing. 

A hand-operated dial with 
mechanical indent is an 
option available for both mod- 
els and has been designed 
specifically for applications 


and have individual band- 
widths of 0.1 -0.2, 0.2-0.4, 0.4- 
0.9 and 0.9 — 1.6GHz. 
Featuring low noise and 
highly stable operation with 
good linearity, each of the 
units has an output power of 
+10 dBm xdB (in 50ohms), the 
fm noise (@50KHz) is -70dBc, 
harmonics — 15dBc and its 
control voltage range is 0 to 
+10 volts. The frequency drift 
related to variations in supply 
voltage, temperature and 
VSWR is 1MHz/V, 150KHz/°C 
and 1MHz (VSWR 2:1). The 
units operate with power 
supplies of +15 V and are 
ideal for use in applications 
where space is restricted, the 
overall case dimensions (in 
millimetres) of each device 
being only 24.5 x 12.5 x 9.0 
(excluding terminations). 


Nore Microwave Limited, 56 
Towerfield Road, Shoebury- 
ness, Essex. SS3 9SH. 


where operator hand control 
of, say, CNC machines is 
required. 

An additional feature of 
these encoders is that two 
output channels are provided 
so that both clockwise and 
anti-clockwise direction of 
rotation can be sensed. 


Litton Precision Products 
International Inc, 

95 High Street, Slough, 
Berks. SL1 1DH. 

Tel: 0753 77788. 


SOCKETS & TERMINAL STRIPS 


Robinson Nugent Ltd, 
announces a new range of 
strip sockets and mating 
terminal strips. Known as the 
SBQ series, the sockets are 
for .025in square terminals, 
feature beryllium copper con- 
tacts and are ideal for mother- 
/daughter module connec- 
tors. 

The WTS .025in square 
terminal strips are for use 
with the new SBQ sockets. 
Standard size is 36-pin with 
notching to break for desired 
size. Mounting is straight or 
right angle. 


Robinson Nugent Ltd, 74 Lon- 
don Road, Riverhead, Seve- 
noaks, Kent. Tel: (0732) 
460033. 


INSTRUMENT KNOBS 


The Mentor range of top- 
quality instrument knobs, 
supplied by West Hyde, has 
now been’ extended to 
include three new products. 

The first is a series of 
plastic collet knobs, featuring 
a raised, knurled band to 
ensure a slip-free grip and is 
available in black or grey in 
seven sizes from 10 to 50mm 
diameter. Collet knobs are 
now available with a black 
anodised finish in addition 
to the original silver version. 


They are machined from 
aluminium alloy and = are 
suitable for use under 


the most arduous conditions. 
Both colours are available 
in seven sizes from 9 to 36mm 
diameter. These can be fitted 
with caps, dials, pointers and 
other accessories from the 
existing wide range. 

Where a variety of acces- 
sories is unnecessary, an 
‘Economy Series’ knob is 
available at low cost in a 
matt, textured black or grey 
finish. 

Four sizes from 12 to 28mm 
diameter can be supplied, 
with or without a nut cover. 
Caps in three colours with an 
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| PRODUCT NEWS | : 


optional indicator line are 
also available to fit these 
knobs. 

Knobs can be chosen to suit 
a wide variety of spindle sizes 
and feature a precision brass 
collet which ensures the max- 
imum grip on the spindle. 


West Hyde Developments 
Ltd, Unit 9, Park Street Indust- 
rial Estate, Aylesbury, Bucks. 


HP20 1ET. Tel: 
(0296) 20441. 


WEIR SMM 100S 
POWER SUPPLIES 

The Weir Electronics SMM 
100S switched-mode power 
supply units are the latest in 
the SMM series to receive 
British Telecom approval to 
TG2 and TG26 specifications. 
This approval allows the use 
of these oem units in equip- 
ment which is connected to 
BT voice or data networks. 

SMM 100S series are com- 
pact, high-efficiency, 
switched-mode power supply 
units, capable of delivering 
up to 100 W continuous power 
output. They are multi-rail 
units with output voltages 
particularly suitable — for 
micro-computers, intelligent 
terminals, disc drives, tape- 
cartridge units, modems and 
other equipment employing 
TTL and CMOS technology. 

This type of equipment is 
frequently connected dire- 
ctly or indirectly to BT lines, 
so that power supply approval 
is an important factor. SMM 
100S power supplies are also 
designed to meet all relevant 
BS, IEC, VDE and ECMA 
safety requirements. 

Basic models of the range 
combine a 5V, 10-amp main 
output with 12V 3-amp and 12V 
1-amp outputs and a 5V 1-amp 
negative bias rail. The 12V 3- 
amp output can provide surge 


Aylesbury 
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currents up to 5 amps for DC 
motor starting. Five-output 
variants of these models 
include either an additional 
12V or 24V output with peak 
current capability up to 2 
amps. 


WEIR ELECTRONICS LTD, 
Durban Road, BOGNOR 
REGIS, Sussex, PO22 9RW. 
Tel: (0243) 865991. 


EUROCARD DC/DC 
CONVERTER 

For systems designers the 
versatility of a plug-in DC/DC 
converter for standard Euror- 
ack offers ease and simplicity 
of use. Available from Power- 
line the SW range of single 
output PWM switchmode con- 
verters is manufactured in 
Europe by Fabrimex. 

The range includes 9 mod- 
els with output powers of 
between 25W and 96W with 
guaranteed minimum effi- 
ciencies of 65% to 85% depen- 
ding on model. Five output 
voltages of 5V, 12V, 15V, 24V 
and 48V are available with 
currents of between 12A for 
the 5V output and 2A for the 
48V output. 

With a wide input voltage 
range of 20V to 60V these 
units are suitable for many 
applications. No additional 
cooling or derating is re- 
quired across the operating 
temperature range of 0-50°C. 

All models feature short 
circuit and overvoltage pro- 
tection, together with input/ 
output isolation of 500V. TTL— 
compatible inhibit is standard 
and all outputs are adjustable 
by =10%. 

The units are standard 
Eurocard size of 160mm by 
100mm with two heights of 
either 24mm or 60mm. 


Powerline Electronics Ltd, 5 
Nimrod Way, Elgar Road, 
Reading, RG2 OEB. Tel: Read- 
ing (0734) 868567/9. 


A PRECISION 
ENGINEERED KEY 

The Alpha Key is designed 
and engineered for the 
operator who wants only the 
best. Each is made and 
finished to a high standard. 
Two types are available — cast 
aluminium or cast iron. Both 
with a large base area for 
stability. The paddle is 
pivoted on ball bearings for a 
very smooth movement and 
when adjusted correctly 
there is no vertical move- 
ment. Both sets of contact 
points are silvered for good 
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electrical contact and long 
life. 

For the return pulling 
power, polymer-bonded rear 
earth magnets are used. 
These offer a high power and 
good properties against 
demagnetization. 

The Alpha Key has a very 
stable design that does not 
alter with temperature. The 
aluminium base is finished in 
black and a _ personalised 
base can be supplied with 
your own call sign on it. The 
cast iron base is a heavy base 
finished in black or chrome. 


P Sergent (G4 ONF), 6 Gurney 
Close, Costessey, Norwich, 
NR5 OHB:- Tel: (0603) 747782. 


G2DYM SUPER-Q TRAPS 


G2DYM SUPER-Q TRAPS 
are actually parallel coil- 
condenser combinations 
designed to resonate in the 
various Amateur bands. The 
condensers are 16kV cera- 
mics completely epoxy-pot- 
ted against moisture. Traps 
are wound with 1.5mm lac- 
quered copper wire on 
threaded formers. Ratio of 
length to diameter plus low 
loss material results in Super- 


Q Traps. Because of the high 
Q and impedance at reso- 
nance the traps act as effec- 
tive insulators in the band in 
which they are resonant. 

By adding three additional 
sets of traps resonant at 10-15 
and 20 metres, it is possible to 
have a perfect dipole on each 
band. It is not necessary of 
course to use four sets of 
traps. For example, if you do 
not care to operate 10 metres; 
the DYM-10 traps may be left} 
out and the centre section cut 
for 15 metres. 

Another example: if opera- 
tion on 80 is not required, 
insulators may be used in 
place of the DYM-40 traps, in 
which case the aerial will 
provide dipoles for 10-15-20 
and 40 metres. 


G2DYM Aerials, ‘Cobharnden 
Castle’, Uplowman, Nr Tiver- 
ton, Devon. 


LED DPM 


A recently introduced LED 
DPM is claimed by its manu- 
facturers to be the smallest 
available DPM with standard 
11mm high efficiency digits. 
Auto-polarity, Auto-zero, 
200mV fsd programmable 
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decimal points, polarised fil- 
ter and a single 5V supply are 
all standard features. The 
meter can be used in single- 
ended, differential or 
‘floating’modes, and can be 
easily adjusted by the user to 
read volts, amps or other 
units. 

The compact size and low- 
cost of the DPM40 makes it 
very suitable for high volume 
OEM applications such as 
bench power supplies and 
battery chargers. 


Lascar Electronics Limited, 
Module House, Whiteparish, 
Salisbury, Wiltshire, SP5 2SJ. 
Tel: Whiteparish (07948)567 


AND SPECTRUM 

Velleman are pleased to 
announce the introduction of 
their interface system consis- 
ting of a specific mother- 
board for each type of compu- 
ter and interface cards that 
can be plugged onto the 
motherboards. 

In this way, it is possible to 
add to each system the 
following features: K2609: 
eight (8) open collector out- 
puts (25V/50mA), K2610: A/D 
conversion, 8 bit precision, 
5.1V full scale, K2611: eight (8) 
optocoupler inputs, K2614: 
Centronics parallel printer 
interface, K2618: D/A conver- 
sion, 8 bit precision 1.02V full 
scale. Several other cards are 
also being developed. 

The motherboards for the 
ZX81 and the ZX Spectrum are 
now available, both offering 
space for for interface cards. 
They are provided with a 23 


pole edge connector at the 
back, giving the facility to 
connect the ZX printer or to 
stack more motherboards 
one after the other. 

Power is taken from the 
computers’ 9V DC supply or 
from an external unregulated 
9-12V. DC power supply, 
depending on the consump- 
tion and the number of inter- 
face cards that are used. 


Velleman (UK) Limited, P O 
Box 30, St. Leonards on Sea, 
East Sussex. TN37 7NL. 


Tel: 0424 753246. 


INTERCONNECTION SYSTEM 


A full colour, 20-page cata- 
logue is now available from 
BICC - Vero Electronics Ltd 
detailing their M50 flat cable 
interconnection system. 

The catalogue provides full 
details on the fifteen connec- 
tor types which go together to 
make the comprehensive M50 
system, plus information on 
application tooling and data 
on both M50 and MSOE flat 
cable. 


Connector types within the 
range include sockets; fully 
shrouded, unshrouded and 
low profile headers; ‘D’ sub- 
miniature connectors; crimp 
sockets; transition connec- 
tors; DIP connectors; pcb- 
mounted plugs and associ- 
ated sockets; plus card edge 
connectors. 


BICC-Vero Electronics Ltd., 
Hedge End Industrial Estate, 
Flanders Road, Hedge End, 
Southampton, SO3 3LG Tel: 
(04892) 81424/5. 
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The new IC-O2E 
Push-button Perfection 


ICOM introduces the new top-of-the-line IC-02E to compliment its 
existing line of popular handheld transceivers and accessories. The new 
direct entry microprocessor controlled IC-02E is a 2 meter handheld jam 
packed with excellent features. 

Some of these features include: scanning, 10 memories, duplex 
offset storage in memory & odd offsets also stored in memory. Internal 
Lithium battery backup and repeater tone are of cuurse included. 

Keyboard entry is made through the 16 button pad allowing easy 
access to frequencies, duplex, memories, memory scan and priority. The 
I\C-02E has an easy to read custom LCD readout indicating frequency, 
memory channel, signal strength, transmitter output and scanning 


4 
un 


oe F _functions. 
. A battery lock, frequency lock and lamp on/off switch are also 
me G2 featured, as is an aluminium case-back, providing superior heat sinking. 


A variety of batteries will be available for the IC-02E, including new 
long-life 8.4 volt and 13.2 volt packs. Top panel connector for 13.8 volts 
which will power transceiver operation. 

The IC-2E continues to be available, and its complete range of 
accessories work with the new IC-02E. 

| The IC-02E comes with the BP3 Nicad battery pack, BC25E wall 
charger, flexible antenna, wrist strap and belt clip as standard equipment. 
A truly excellent product destined to a great future. 


We do not sell any sets until we know them inside out. A bold claim, but true. Our engineers 
have been trained by ICOM in Japan, and can guarantee the best after-sales maintenance 
a4 service available. 
ow : As well as the 02E, 751, 745, 271, 471, R70, 290D, 490E, 25H, 45E, 2KL, AT100, AT500, 
120, 2E, 4E in the ICOM range we also stock such famous names as Tono, Telereader, Cue 
Dee, Versatower, Yaesu, Jaybeam, Datong, Welz, G-Whip, Western TAL, Bearcat and RSGB 
ae Publications. Thanet Electronics can offer you the most comprehensive and thorough service 
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Hearing is believing, the 1C745, a new all band HF 
ransceiver with SSB, AM (receive only), CW, RTTY, 
=M option, and a 100KHz-30MHz general coverage 
‘eceiver. 

_ » The 1C745 has a terrific combination of features 
ound on no other transceiver, at such a low price. 
The 1C745 is the only transceiver today that has 
30 many standard features, options and accessories. 

The IC745 is another superlative set in the ICOM 
ange, see it in our retail shop at 95 Mortimer Street 
4erne Bay Kent, or contact our Reculver Road address 
or more information. Your own local ICOM dealer will 
ye able to help you too. 


IC-27E, Latest and smallest 
FM Mobile 


And we thought that the IC25E was small! ICOM have 
now produced a new and.even smaller 25W FM 2 meter 
mobile — the IC27E. 

We have little information on the IC27E at the 
moment, but by the time you read this they should be 
availiable. 

Briefly, the |C27E offers two VFO’s, 9 memories, 
priority channel and scanning. The easy to read LCD. 
displays frequency, memory channel, power, S-meter 
and functions. All this is packed into a case 
W140 H38 x D177mm. and weighing only 1.2 Kgs. 

The price has not yet been announced but give us a 

call for this and other information, 


eausicos of post despatch free, 

wenn den ene. Agen Please telephone first, anytime 
, between 0900 - 2200 hi 

ur local RETAIL premises have now Gordon GALEQ. Tel: Knutsford (0565) 4040 

noved to 95 Mortimer St. Herne Bay Kent. 
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First of its kind 

A new generation of small 
dish aerials, with an improved 
performance that will enable 
more countries to use satel- 
lites for communications, has 
been successfully developed 
and brought into operation by 
British Telecom International 


NTSC VIDEO 


aor 
L & 


STUDIO 


(BTI). Itis the first of its kindin 
the world to go into commer- 
cial service. 

It will soon be used to 
launch the world’s first satel- 
lite based end-to-end digital 
transmission service across 
the Atlantic. To be called 
SatStream North America, 


EARTH STATION LONDON 


NEW SERVICE BETWEEN STUDIOS IN LONDON AND TORONTO FOR SMALL BUSINESS CONFERENCES 


this service is now being set 
up by BTI and Teleglobe 
Canada. 

The new aerial was dev- 
eloped jointly by BTI and 
British Telecom’s research 
laboratories at Martlesham 
Heath, near Ipswich. 

It has a 5.5m (18ft) diameter 


STUDIO 


dish and is known as an offset 
Gregorian antenna. 

The first has been installed 
on the roof of a Telecom 
building in Ealing, West 
London. 

It will work to an Atlantic 
Ocean Intelsat V Satellite. 


ssn 


Plessey reorganisation 

As part of a programme of 
major investment and the 
reorganisation of its manu- 
facturing facilities for tele- 
phone exchange and related 
equipment, Plessey Telecom- 
munications Limited has 
announced a rationalisation 
programme at five of its 
plants in the North of Engand. 

At three factories, program- 
mes to accelerate System X 
and to progressively intro- 
duce other new product 
ranges will take place. These 
sites are at Edge Lane, Liver- 
pool; Chorley, Lancashire; 
and Huyton, Merseyside. 

At South Shields, where 
some 600 people are em- 
ployed, the manufacture of 
exchange equipment will 
cease by the end of August 
1984. Plessey Circuits Lim- 
ited, employing 290 people 
and producing printed circuit 
boards on the same site, will 
not be affected. — 
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Plessey’s Lamberhead, 
Wigan factory where 240 peo- 
ple are employed will close by 
May, 1984. 


The GIOTTO spacecraft 
Further to all the informa- 
tion given about GIOTTO in 
last month’s News columns of 
R & EW we now publish the 
following details from British 
Aerospace Dynamics Group:- 


The Mission 

GIOTTO is to be launched 
by an Ariane 1 from Kourou, 
French Guyana in the summer 
of 1985, to intercept Halley’s 
Comet in March 1986, follow- 
ing an 8-month flight. Launch 
will take place in July 1985. 
Suitable conditions for the 
launch exist for 20 minutes or 
more every day during this 
period. 

Following launch, GIOTTO 
will be released into an Earth 
geosynchronous transfer or- 
bit. After a few revolutions in 


this orbit, when near perigee, 
GIOTTO’s _ solid-propellant 
motor will be ignited and the 
spacecraft will be propelled 
into a heliocentre trajectory 
towards Halley’s Comet. 
Interception will occur dur- 
ing the night of March 13/14, 
1986, about one month after 
the comet's closest approach 
to the Sun. GIOTTO is being 
targeted to pass through the 
cometary atmosphere (coma) 
of Halley's Comet within 
500km (310 miles) of its nuc- 
leus, on the sunward side. 
Allowing for orbital errors, 
GIOTTO is expected to pene- 
trate within at least 2000km 
(1250 miles) of the nucleus. 
During the critical final 
four-hour encounter, phase 
data will be relayed back to 
Earth in real time from the 
experiments carried on board 
GIOTTO. Completion of the 
mission occurs 15 minutes 
after GIOTTO has passed its 
closest point to the comet. 


Ten experiments constitute 
the scientific payload of 
GIOTTO. 

One of the sensors is a 
multicolour camera, which 
will obtain images of the 
comet’s nucleus and the sur- 
rounding coma. 

The other experiments 
are concerned with = an 
examination of coma chemis- 
try; analysis and the dynamics 
of the cometary plasma, and 
its interaction with the 
solar wind; and an investiga- 
tion of mass, distribution 
and composition of the dust 
cloud associated with the 
comet. 

GIOTTO will be controlled 
from the European Space 
Agency’s Operations Centre 
at Darmstadt, West Germany. 
Experimental data relayed by 
GIOTTO during its encounter 
with Halley's Comet will be 
received via the 64m. dish 
antenna of the Parkes Radio 
Telescope in Australia. 
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Spacecraft Data 

Height almost 3m; Diameter 
1.84m; Spin stabilised 15 rpm; 
Orbit prograde-in same direc- 
tion as Earth’s Satellite fly-by 
velocity 68 kilometres per 
second; Data transmission — 
microwave in X and S bands; 
Transmitter power 20 watts; 
Antenna (on-board) 1.5 metre 
parabolic; Experiments 10; 
Experiments mass 56 kilog- 
rammes; Launch-—Ariane July 
1985; Encounter — March 1986. 

Command, control and data 
signals pass between 
GIOTTO and Earth via high 
gain dish antenna with an 
effective diameter of 1.47m. 
The antenna is despun and 
canted at an angle of 44.2°to 
GIOTTO’s spin axis to main- 
tain its line-of-sight to Earth 
during the comet encounter 
plase. The feed horns are 
carried on a tripod structure 
straddling the antenna. Sig- 
nals will be relayed in either 
S-band (2.1GHz uplink, 
2.3GHz downlink) or X-band 
(8.4GHz downlink). Antenna 
pointing accuracy is critical, 
especially for X-band trans- 
missions (a 3dB loss occurs 
for 0.8 error in X-band). 


In search of the space 
shuttle 

The March 1984 issue of 73: 
Amateur Radio’s Technical 
Journal is devoted to cover- 
age of the historic ninth 
mission of the Space Shuttle, 
in which an astronaut/ham 
radio operator received 
NASA’s permission to oper- 
ate from space for the first 
time. 

Dr Owen Garriott (callsign 
W5LFL), on his second shuttle 
mission, verified ham radio’s 
effectiveness in acting as the 
ultimate in backup commu- 
nications systems. On prior 
missions, the aerospace 
administration feared that 
such communications would 
interfere with the electronics 
of the spacecraft, and with the 
astronaut’s primary responsi- 
bilities. Garriott succeededin 
laying those fears to rest and, 
in post-mission remarks at 
the Johnson Space Center in 
Houston, remarked, ‘We ac- 
complished everything we set 
out to do’. 

73's ‘In Search of the Shut- 
tle: AHam in Space,’ recounts 
the efforts of twenty-one 
American ham_ operators, 
located from Maine to Hawaii, 
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who were specially recruited 
by the magazine on the basis 
of geographic location to 
communicate with the shuttle 
during its mission. The geog- 
raphically distributed net- 
work of operator/reporters, 
the first such network ever 
established by an amateur 
radio journal, was the brain- 
child of 73’s executive editor, 
Jack Burnett. The project was 
the most expensive editorial 
undertaking in the maga- 
zine’s history. 

Both NASA and the ARRL 
(American Radio Relay Lea- 
gue) cooperated in supplying 
information to Burnett. Since 
Garriott was only permitted to 
operate in his spare time, and 
since the orbital patterns of 
the shuttle would take it over 
different areas of the country 
at different times, the co- 
operation of NASA and the 
ARRL was crucial to the 
success of the project. 

Garriott estimates that of 
the more than 100,000 oper- 
ators who attempted to make 
contact, he heard three-hun- 
dred operators. Due to the 
tenacity of the operators’ 
combined efforts and the 
organisational skills of the 73 
staff, it is believed that sev- 
eral 73 reporters succeeded 
in getting through. Verifica- 
tion will be made after Gar- 
riott completes a review of 
the tape recordings he made 
onboard which document the 
contacts. 


Robotics conference 1984 

The 1984 ACC Micro-robo- 
tics Conference is to be held 
at Central Hall, Westminster, 
on 21 April. The venue is in 
conjunction with the Associa- 
tion of London Computer 
Clubs’ Easter Fair, and many 
of the stands will 
Robotics flavour. 

Subjects planned for the 
Conference range from 
hobby interests to commer- 
cial applications, with talks 
and demonstrations by repre- 
sentatives of some of the 
leading manufacturers. The 
Micromouse maze will be 
featured, anda ‘friendly’ com- 
petition has been arranged. 
Novice constructors are en- 
couraged to see how their 
mice perform against the old 
hands. The Robot Arena will 
also be there, with demon- 
strations and advice for home 
constructors. 


have a: 


Circuit technology confer- 
ence 

LeaRonal (UK) ple will be 
displaying a comprehensive 
range of their latest proces- 
ses and services specially 
designed for the PCB in- 
dustry at the forthcoming 
Circuit Technology Confer- 
ence to be held at the Ken- 
sington Exhibition Centre in 
London from the 3rd to 5th 
April 1984. 

There are six items that will 
be of specific interest to 
Printed Circuit Board manu- 
facturers. These are:- Copper 
Gleam 125, the new high 
speed acid copper plating 
solution; Ronovel N, the 
latest gold process from Lea- 
Ronal with British Telecom 
M468A approval; Pallamet 30 
palladium-nickel process de- 
posit meets the requirements 
of British Telecom M468A 
specifications when used in 
conjunction with a gold flash 
deposit (0.25 microns); 
Ronascreen resists and sol- 
dermasks, a new range of 
plating resists, etch resists, 
soldermasks and legend inks. 
They are available as thermal 
cure and UV cure products; 
the Solderon NF non-fluobo- 
rate tin-lead process which 
provides improved metal dis- 
tribution, higher current 
density operating ‘window’ 
for given metal concentration 
and is amore stable alloy over 
wide current density range. 


Ships at sea and informa- 
tion technology 

Ships’ crews and passen- 
gers can now plug into the 
world of information tech- 
nology. 

Ships which use British 
Telecom International’s mari- 
time satellite system (In- 
marsat), can access a wide 
range of computers and data- 
bases round the world 


through BTI’s_ international 
packet switching service, 
IPSS. 

The new service will pro- 
vide packet-switched links to 
the UK’s public data network, 
Packet SwitchStream (PSS), 
and also to more than 50 
similar data networks in over 
30 countries. It will enable 
shipboard users to call up 
data on a wide range of 
marine-related subjects, inc- 
luding meteorology, geo- 
astrophysics, oceanography, 
naval records, marine pollu- 
tion and its control, ports and 
harbours, seaways and ocean 
mining. 

For computer users, packet 
switching has several impor- 
tant features: It makes nat- 
ional and international data 
communications simpler to 
set up, quicker to connect and 
more reliable in operation. It 
provides a flexible and reli- 
able way of linking different 
computers and terminals and 
enables terminals working at 
different speeds to communi- 
cate with each other. It auto- 
matically re-routes packets 
along different paths to avoid 
congestion or route failure. 

Shipboard customers will 
be able to use synchronous 
character terminals generat- 
ing data at 300 bit/s. They will 
connect to IPSS by dialling 
the London IPSS exchage. 
Ships in the Atlantic ocean 
would use BTI’s earth station 
at Goonhilly Downs, Corn- 
wall. 

Once connection has been 
established to the IPSS gate- 
way, the user gives his IPSS 
‘password’ (network user id- 
entity) and then the ‘address’ 
of the computer to be called. 

To gain access to particular 
databases, users will also 
need to make the necessary 
commercial arrangements 
with their proprietors. 


Company News 


Ambit move 

Ambit International, the 
electronics components sup- 
plier to industry and the home 
electronics market, is to move 
its headquarters from Brent- 
wood to Broxbourne in Hert- 
fordshire, though it will retain 
a sales counter in the Essex 
town. 

The move is being made, to 


enable the company to main- 
tain the present pattern of 
growth. Demand for Ambit’s 
services has risen steadily to 
the point where the Brent- 
wood premises can no longer 
provide the necessary facili- 
ties. 

Ambit’s new address will be 
Ambit International, Park 
Lane, Broxbourne, Herts. 
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EN10 7NQ, the headquarters 
of its parent company, Cirkit 
Holdings PLC and sister com- 
pany, Broxlea Limited. 


Marconi changes dockland 
skyline 

Engineers from Marconi 
Communication Systems Ltd, 
Chelmsford, are working on 
two projects that will bring 
the space age to London’s 
dockland. Two separate sites, 
one on The Isle of Dogs and 
the other at Woolwich will be 
nearing the first stages of 
completion. 

On the Isle of Dogs, Mar- 
coni is supplying Mercury 
Communications Ltd with two 
complete satellite earth sta- 
tions that will be used to 
provide international links for 
leased-line and other 
switched services. A 13-metre 
dish will provide service to 
North America via _ the 
INTELSAT V satellite and an 
8-metre station will provide 
services to Europe. 

At Woolwich, Marconi is 


antenna 
New from Ant Products 


New from Ant Products a superb addition to the range of 
renowned antennas, the Tiger LY9 for 70cms. A lightweight 
beam antenna with a heavyweight signal. Offering a high 
11dB gain on a 58 inch boom length. Great for vertical or 
horizontal mounting. Supplied in matched pairs for the 
ultimate Oscar Station complete with all hardware for 
mounting with elevation control. Precisely adjustable for 
angle in order to get the best performance. Also including 
matching unit for circular polarisation. Right or left hand 
can be chosen with equal efficiency. Last but not least our 
famous two year guarantee and full back-up service. 


Write now for full details enclosing S.A.E. + 25p in stamps. 


Single Antenna £15.95 
Complete Oscar Kit £39.95 


All Saints Industrial Estate 
Baghill Lane, Pontefract, West Yorks. 
Telephone Pontefract (0977) 700949 


Amateur, Marine, C.B., Aircraft 
Pr oducts and Commercial Aerials supplied 
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The new London 1 Satellite Earth Station at Woolwich 


PHILIPS P2000 DAISY WHEEL PRINTER RS232 


SHUGART 801 FLOPPY DISK DRIVES 8”..... 
TRANSTEL DOT MATRIX PRINTER. Compact 
Serial Interface 230V. With Info.. 

TELETYPE ASR33 (Printer, Ke: 

Reader) RS232 £50 ea 
9" MONITOR Cased Non-Standard. With info 


e 
12" MONITOR Cased Non-Standard With info 


ea 

AZTEC 20" Black & White MONITOR Video in 
£50 ea 
TV Style 20" MONITOR Black & White. Video in 


0 ea 
GENERAL ELECTRIC TERMINET Printer with 
Keyboard Upper/Lower case £125 ea 
ICL Version of above. No Keyboar £95 ea 
QWERTY KEYBOARD. Push to make. Un- 
ORSON i astecsstissaewesititeds cen sseneceteirn arse £15ea 


P&P £4, 
CARRIGE ALL UNITS £7. 


STEPPING MOTORS 
ayes 1. 200 Steps 4 Phase (5 wire) 12/24V 250z We 
15 e: 


dype OPPs 

"di £10ea 
dype 4. 200 Steps 120V (3 wire) 25 oz inch. 238" 
£4 


MOTORS 
SYNCHRONOUS 2 Phase 9V AC. 375rpm Cap set 
Will DC step.—8 steps perrev £1 
GEARED 117/234V 50HZ. 4" dia £5 ea P&P 

GEARED 115/230V 1 rpm 244" dia £4 ea P&P 
MOTOR 12V DC 3" dia £3.50 ea. P& 


NSFORMERS 
TORODIAL 13.5-0-13.5V 8VA — £1.50 ea 10 off 
TORODIAL 0-12V; 0-12V 10VA per windin: 
10 off £35 P&P... 
AUTO 240V Input 115V1A 
Sub-Min 12-0-12V 4VA— 75p ea. 
Printed Circuit Mounting 1 20/240V. inet Sec 15V 
0.4A twice £1.50ea 
Chassis Mounting 120/240V. 
9V 0.33A twice — £1.50 ea; 20V 0.15A twice £1.50 ea; 
6V 0.5A twice — £1.50 ea; 12V 0.96A twice 
£1.50 ea; 7.5V 3.34A twice 
Sub-Min PULSE TRANSFORMER Centre ‘oped. 
Suitable Thyristor triggering — 20p ea. 10 off....£1.80 
Many other transformer available — please 
enquire. 


CAPACITORS 
Electrolytic 15,000mfd 25V — 20p ea. 10 off 
Sprague Compulytic 18,000mfd 10 


£1 
Electrolytic 900mfd 100V Screw terminal 50p ea. ‘0 
£4 


STOCK — SAE or 


supplying British Telecom 
International (BT!) with three 
13-metre antennas which will 
also provide services via 
INTELSAT V and through the 
ECS satellite. The system is 
designed so that, by the 
substitution of a few compo- 
nents, either terminal may 
assume the role of one of the 
others. 

Both projects are well in 
hand. At Woolwich, the first 
antenna and the container 
housing the ground com- 
munication equipment are in 
position and.work has already 
started on the second 
antenna. 

A fully duplicated system of 
ground control equipment is 
being supplied to both sites. 

In addition to the London 
sites, Marconi has_ also 
received from Mercury Com- 
munications an order for the 
supply of a complete earth 
station for the first terminal to 
be built at a site near Kidling- 
ton, Oxfordshire. 


OSCILLOSCOPES 
SOSSOR CDU150 Dual Trace 35MHZ Delay 
Ww .- £200 


SOLARTRON CD1400 Dual Beam 15MHZ 
Ex-Ministry CT436 Dual Beam 6MHZ... 
ADVANCE Dual Stab DC Power Su; 


FARNELL Stab Power Supply TSV30/5EC S6Viba” 
60 
AVO TRANSISTOR TESTER T7169. With leads £20 
P&P £2. 
CARRIAGE ALL UNITS £7. 


Tantalum Bead 0.1mfd 35V. 10 off £1. 100 off £7.50 
De-Coupling — 0.4725V; 0.005 100V; 0.47 12V; 0.001 
200V; 33pf. 10 off 30p. 100 off £2 


ILLUMINATED ROCKER 2 pole 250V 8A. Orange- 
50p ea. 10 off £4 


Sosiciee: 40pin-25p; 16pin-8p 100 off. 

RIBBON CABLE 10 wa 

metres... 

14 way — 75} 

PCB KEYBOARD PAD 19 Push Contacts. 0-9; A-F 
plus 3 optional — £1.50 ea. 10 off £12 
KEYBOARD PAD 12 Alma Reed Switches Push to 
make 0-9; *; & Blank —£4 ea. 5 off £15 P&P... yx) 
TOKIN NOISE FILTER VG215FU. 250VAC 1 

HZ With fixing bracket - £2e: 
iene RIBBONS for Teletypes/Teleprinters75p ea 


o} £6.50 
FERRANTI PHOTOCELL type MS15-50p ea 10 aus 


VU METER Scaled 0-5, Size 112 x 7’ 
off 


+ 26 
CINGH CONNECTOR STRIP 12 way. Screw 
connections 35p ea. 10 off £3 
CABLE TIES White 9cm; Black 12cm. 50 for. 


_- BUTTON 
Many functions including 10 number memory; 
repeat dialing etc. Will connect to GPO system. 
Brand New. £25 ea P&P £4 


for LISTSPlease check availability before ordering. Min 


MPLE O} TELEPHONE 
order of Goods £4. Min P&P £1.50 VAT at 15% MUST be added to TOTAL of Goods & Packaging. 


STEWART o READING wea 
110 WYKEHAM ROAD, READING, BERKS RGS5 1PLTel: 0734 68041 
Callers welcome 9am-5.30pm Monday to Saturday inclusive 
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APRIL 1984 


HATELY ANTENNA TECHNOLOGY 


GM3HAT GMS3HAT/A 


DIPOLE OF DELIGHT 


The DIPOLE of DELIGHT is the familiar name for the new type of antenna witha 
really effective balance to unbalance (BALUN) feed system recently invented 
by GM3HAT and now being patented in the major industrial countries. 


This antenna has created a lot of interest in amateur and professional circles 
because practical trials of early production models verify the expected 
advantages this outstanding antenna possesses attributable to its:- 


. built-in lightweight capacitive BALUN card. 

. ability to achieve multi-resonant behaviour when constructed with 
multiple wires. 

. rugged behaviour and 800W transmit capability due to there being 
NO TRAPS. 

. wide bandwidth so that NO ANTENNA TUNER is required. 

. exceptional rejection of local interference such as machine hash, TV 
timebase noise, and computer pulses. 


VERSIONS AVAILABLE 

There are presently available seven versions made for the international 
amateur HF bands, and more will follow. The models are designated by a code 
which indicates the frequency band (or bands) of operation, defined as being 
the band across which the antenna has less than SWR of 1.5 to 1. The length of 
the DD is a full space half-wave at the lowest frequency of operation, and the 
antenna is fully protected against the weather including a drip-protected 
$0239 socket (UHF) for connection of the 50 ohm coax required. Due to 
variability of site length etc, coax is not supplied, but the 5mm types such as 
URM 76 or 43 are recommended. Larger 10mm cables (such as URM67 and 
RG8U) can be supported if the antenna is used as an inverted V, or if held by 
reduced tension. Each antenna is supplied with a helpful USER’s 
INSTRUCTION SHEET describing the best way to support a DD in any open or 
cluttered situation, as well as giving hints on how to make a low cost and 
inconspicuous fixed YAGI with gain at high angles for one hop paths, and how 
to use an ATU to make the DD work on lower amateur frequencies as a ‘T’ 
against Earth. 


ECONOMIC and OPERATIONAL ADVANTAGE 

As there is no ATU needed, a DD is an ideal first antenna. The DD is superb for 
amateurs who have, or intend getting, a modern semi-conductor ‘NO-TUNE’ PA 
or Linear. To change bands, flick the switch, listen on frequency and speak. 
Great in a contest. The wide bandwidths allow the user to make contacts away 
from the over-crowded central frequencies to which trap and coil-resonated 
antennas are tuned. 


In regard to TVI the particular circumstances determine the outcome. The DD 
is so efficient that it will produce amateur field strengths greater than a 
traditional dipole. But by virtue of its excellent balance, a horizontally slung DD 
will produce considerable less vertical induction field (which links to TV 
downleads) than would an old style coax fed dipole with its unbalance current 
flowing down the outside of the screen. A DD has a genuine RF Earth point at 
its centre. Further details on SWR values and specimen input impedance plots 
on SMITH CHARTS may be obtained for the asking (send SAE or IRC please). 


AVAILABLE VERSIONS AND PRICES 
The UK Price includes Packing Post and VAT (on 15% at time of drafting). 


The DX Price includes Packing Air Mail Post, and currency exchange. Cheque 
may be written in ANY CURRENCY, equivalent on the day of signature to the 
amount in £ Sterling at published middle rate. 


SPECIFY CAREFULLY VERSION REQUIRED 


DD 7/14/21 length 21m (69ft) ... 
DD 10/18/24 length 15m (50ft) . 
DD 14/21/28L length 10.7m (36ft) . 
DD 7/14/21/28L length 21m (69ft). 
DDM 14 length 10.7m (36ft) 

DDM 21 length 7m (24ft) .. 

DDM 28 length 5.8m (19ft) . 


(28L antennas operate in the lower half of the band only, unless an ATU is used) 
Money back GUARANTEE if purchaser not satisfied if antenna returned 
undamaged within one month. 


HATELY ANTENNA 
TECHNOLOGY | 


1 Kenfield Place, ABERDEEN AB1 7UW 
SCOTLAND, UK 

Properietor:- Maurice C Hateley, B Sc (Eng), M Sc, MIEE, Chartered Electrical Engineer, 

(GM3HAT) 

(NB We will be Exhibiting at the Anglo-Scottish Rally atTait Hall, Kelso 6th May) 


HEMMINGS 


DEPT RE 

16 BRAND ST 
HITCHIN 

HERTS SG5 1JE 


Tel: (0462) 33031 


Shop open Mon. -Sat 
Closed Tuesday after 


ELECTRONICS AND 
MICROCOMPUTERS 


Professional quality electronic components, brand new and fully guaranteed. Mail 
order by return of post. Cash/Cheque/POs or Banker's Draft with order, payable to 
Hemmings Electronics Ltd. Official orders from schools, colleges and universities 
welcome. Trade and export enquiry welcome. P.&P. add 45p to all orders under £10. 
Telephone your Access orders, using our 24-hr. Ansaphone service. Please send SAE 


for full price list. 


VAT — All prices exclusive of VAT — Please add 15% to total cost including P.&P. 
No VAT on export orders or books. 


COMPUTER IRIE 
Stati 
ICs 21 14L-200nS 
95p 
6116P3-150nS 
420; 


6116LP3-150nS 
450p 


Dynamic RAM 
4116-200nS 8 


4164-200nS 
iP 


EPROM 

2708-450nS 

240p 
2716-450nS 

2 
2532-450nS 
2732-450nS 

3. 


2764-250nS 
495p 


FLOPPY DISC 
CONTROLLERS 
WD 1770 
£24.40p 


CRT_ 
CONTROLLER 


t— 


ZENER 
DIODES 
BZYBB Series 

500mW E24 

2V7to39V 8p 

43V to 110V 
12p 

BZX61 Series 

1.3W E24 

2V7 to 39V 15p 

43V to 82V 20p 


BRIDGE 
RECTIFERS 
1A/100V 
1A/400V 
1A/800V 
24/100V 
2A/400V 
2A/800V 
AY-5-1013A 6A/400V ip 
300p | 10A/400V 280p 
MC1408 295p | 35A/400V 315p 
MC1488 = 55p © BY164 52p 


MC1489_55p —_—___—_—_1 


TRIACS 
TIC206D 55p 
TIC226E 95p 
728000 = 95p 


MC3459_ 265p 
UPD7002 450p 
Z80ACPU 320p 
Z80APIO 300p 


MEMORIES | 


SFF96384 800p 
See 


CRYSTALS 


6 OOOMHz 
6 1440MHz 
6 880MHz 
8. 000MHz 
10. 000MHz 
16 OOOMHz 
18 432MHz 
19 6608MHz 
20 000MHz 
27 0OOMHz 
48. 000MHz 


32 768KHz 
1 0000MHz 
1 8432MHz 
2.0000MHz 
2 4576MHz 
3. 0000MHz 
3.5795MHz 
3.6664MHz 
4.000MHz 

4:1943MHz 
5,0688MHz 


2» 15V at 100mMA 
2 20Vat 67mA 
6VA 2x 6V at 500mA 
2 * 12V at 250mMA 
2 « 15V at 200mMA 
2 « 20V at 150mMA 


240p 
coop, PCB TRANSFERS 


Make your own Printed Circuit 

Boards with Alftac Resist PCB 

Transfers 

% Draw your artwork on 0.1 

nd 

* Transfer to copper board 
using carbon paper 

%& Burnish the Alfac transfers to 
the board using a spatula 
using carbon marks to assist 
in accurate alignment 

% Use Alfac chemical eraser to 
correct mistakes 

% Etch in Ferric Chloride 

£C900/1 0.1" Edge Connector 

EC902/1 0.156" Edge Connector 

EC908 0.063" Pads 

£C9100.094"' Pads 

EC911 0.189" Pads 

EC940 0,016" Lines 

£C941 0.031"' Lines 

EC942 0,039" Lines 

EC943 0.049" Lines 

EC944 0.061" Lines 

EC945 0.079" Lines 

EC946 0.100"' Lines 

EC947 0.124"' Lines 

£C950/1 0,031 ' 90° Bends 

£C951/2 0.061 90° Bends 

EC951/1 0.031" 30°, 45°, 60° 


Bends 
—C952/2 0.061" 30°, 45°, 60° 
Bends i 
£C960/1 TO-5 Transistor Pads 
€C993/1 IC Pads 
£C997/1 IC Pads with tracks be- 
tween pads 
5 identical sheets in sealed pack 
195p 
Individual sheets 45p 
Spatula AR4 for burnishing 45p 
Alfac knife 18 
Spare Blades (pack of 10) 280p 
Alfac Chemical Eraser 40p 
Alfac Precision Grids: Polyester 
film, matt finish 0.14mm 
thickness, 20 Jines/in 
A4 100p; A3 1395p 
Double Sided Fibreglass Board 
1/16" thickness, 10z Copper 
5x4 35p;5 «8 60p 
Dalo Etch Resist Pen 


85p 
ZB0ACTC 300p ;}—_—__— Ferric Chloride Crystals Dissolve 


Z80ADART DIACS 
750p | 2937V—_25p 


in 1/2 Litre Water 85p 


CHASSIS MOUNTING 
6-0-6V at 100mMA £120p 
9-0-9V at 100MA £125p 
12-0-12V at 100mA £145p 
15-0-15V at0.5A £350p 
9-0-9V at 1A £270p 
12-0-12V atlA £320p 
15-0-15V at 1A £395p 
3 


2 
5. 
10-0-30V at 0.5A £395p 


& EPSON FX-80 


We now have in stock the new 

Epson printer, the FX-80, which 

replaces the MX80 F/T Ill. If you 

thought the MX80 was good. you 

will agree that the FX-80 is 

brilliant. All the MX80 features 

are there plus the following 

extras 

160 cps priat speed 

%&80 cps special quiet mode 

% Program selectable character 
set which can be downloaded 
from your computer « 

#9 different bit image modes up 
to 1920 dots per line 

*#Print styles emphasised 
condensed, proportional, elite, 
italic and all MX80 styles 

Program control of skip-over 
perforation, nurnber of 
columns, character sets 

%& Fully compatible with MX80 
control codes 


£375 + VAT 
SECURICOR £6 


te EPSON RX-80 F/T *& 


Similar performance to the F X-80 
above except for the following: 

+ 100 cps print speed 

+ characters are not programmable 
«NO proportional spacing 


£280.00 + VAT 
SECURICOR £6 


TAXAN/KAGA MONITORS 


A12" monochrome monitor, 
18 MHz bandwidth ideal for most 
personal computers, word pro- 
cessing, scientific work, etc. 
Standard 1 volt p-p composite 
video. 

Green (P31) non-glare £103 
Amber (PUM) non-glare £112 
securicor £6/all prices + VAT 


LIGHT EMITTING DIODES (LED) 

3mm Red 

3mm Green 

3mm Yellow 

5mm Red 

5mm Green 

5mm Yellow 

Panel Clip 3mm or 5mm. 

Chrome Bezel 3mm 

Chrome Bezel 5mm 

Square LED 5mm~= 5mm Red 25p 
Green or Yellow 30p 

Tri-colour LED 

A Red and a Green LED which 

produces Yellow when both are 


on 70p 
Red Flashing Led 3Hz at5V 45p 


! RELAYS 
PCB TYPE 
Microminiature Printed Circuit 
Relay Single Pole Change-over 
Contacts rated 2A or 125V maxi 
mum contacts are Gold on Silver 
Palladium Pinson 0.1"' Grid 
5V de 560hm, 12V dc 320 ohm, 
12V de 1280 ohm 


110p 


LIQUID CRYSTAL 
DISPLAY MODULES 


PCIM177 Frequency Counter 5 
Digits, 0.35'° FM, SW, MW, MHz, 
KHz Annunciators, Sample and 
Hold Capability, Reset Capability. 
25 Selectable IF Offsets, 

Prescaler Available, 

Incandescent Backlighting, 


INFRARED 
TIL32 PN Gallium Arsenide IR 
Emitting Diode Power Output 
Typ 1.2mW ip 
TIL38 PN Gallium Arsenide IR 
Emitting Diode Power Output 
Typ 12mW 50p 
TIL78 NPW Silicon Phototransis- 
tor 55p 
TIL100 Large-Area Silicon PIN 
Photodiode 


+ Option Supply Voltage 5v, 
Operating Current 4mA 1715p 
PCIM 176 Digital Voltmeter, 3 2 
digits,0.5°. *, and Decimal 
Point, 200mvV Full Scale Input, 
True Differential Input, 
Guaranteed 'O' Reading, Single 
Qv Operation, Power 
Consumption 20mW. Accuracy 
0.15%, -/ 1Count, 
Temperature drift 80ppm/C, Low 


70p | Battery Indicator, Incandescent 


7 SEGMENT DISPLAY 

TIL312 0.3" Red Common Anode 

105p 
TIL313 0.3" Red Common Ca- 
thode . 105p 
HA1141R 14mm Common Anode 

120p 
HA1143R 14mm Red Common 
Cathode 120p 
0.8'' common Cathode - Red 140p 


Backlighting 1950p 
Both Modules are supplied with 
a data sheet 


TEMPERATURE METER 


A fully self-contained digital tem- 
perature meter, battery operated 
with an LCD display. 

* Temperature range 0-99.9°C 

* Accuracy 0-40°C +/—0.2°C 
* 40-70°C  +/—0.4°C 
* 70-99.9°C +/—1.0°C 


INCANDESCENT BULBS 
Lilliput LES (T1 1/2) 6V or 12V 16p 
Capless 6V 60mA 

14V 80mA 20p 


NEONS 
Pane! Mounting Neon with Self 
Contained Resistor for 250V 48p 


LIGHT DEPENDENT RESISTORS 
DRP12 Sp 


*Battery 9v alkaline Lifetime 
approx 1 year 
* External temperature probe 
£20.50 


| TRANSFORMERS 
PCB MOUNTING TYPE 
All types have dual primaries of 
0-120, 0-120 for inputs of 120V or 
240V - Primary and Secondary 
wound on a Split Bobbin provid- 
ing superior Isolation 
3VA 2x 6Vat250mA 
2 x 12V at 125mA 


please mention RADIO & ELECTRONICS WORLD when replying to any advertisement 


THE COMMODORE 64 
MEMORY SIZE 
System memory 20K ROM 3K RAM 
User area 38K RAM or 54K if 
BASIC Interpreter is not used 
SCREEN DISPLAY 
Full colour display 25 x 40 
255 combinations of scree: and 
torder colours 
16 Text/Character colours 
displaying alphanumerics or PET 

raphics 
onnection to a TV setora 
colour or Monochrome monitor 
UHF modulator internal to the 
computer 
GRAPHICS 
High resolution graphics 320 « 
200 pixels 
62 predefined graphic symbols 
available from the keyboard 
displayed in normal or reverse in 
all 16 colours 
SPRITE GRAPHICS 
High resolution moveable object 
blocks 24 pixeis wide by 21 pixels 
deep 
Up to 8 Sprites which can be 
layered for 3D effects 
Sprites can be one of 8 colours or 
multicolour up to 4 different 
colours in one sprite 
Sprites can be moved 
independent of text, graphics or 
other Sprites 
SOUND 
Music Synthesis chip provides 3 
voices, 8 octaves 4 waveforms 
sawtooth, triangle, pulse or noise 
Programmable attack, decay, 
sustain and release 
Programmable filter low pass, 
band pass, high pass or notch 
outputs 
Vanable resonance and master 
volume control 
INPUT/OUTPUT 
User port with RS232C 
Cartridge port for games and 
ROM based software 
2 joystick/paddle/light pen ports 
LANGUAGE 
Built in BASIC interpreter 
future options are BASIC 
compiler, Pascal, COMAL, LOGO 
and FORTH 
NOW ONLY £ 199 INC. VAT 
(cash or ue only 


with order 
SECURICOR £8 
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One 
Night's 


Work 


When aligning/tuning up receivers, it 
will be found that a crystal IF oscillator is 
avery useful piece of test gear. All it does 
is to oscillate at the IF frequency, but 
when placed close to the IF stages, the 
two frequencies beat together, produc- 
ing an audible note. The receiver IF can 
then be tuned for zero beat, with the 
knowledge that it is now on frequency. 
The rest of the receiver can then be 
aligned using this as the reference point. 


Two circuits 

The two most common IFs are 10.7MHz 
and 455kHz, and so two circuits are given 
here, both using a 74LSOO TTL IC as the 


Here is another 
useful little project 


from Stephen Ibbs, 
IF oscillators which 


will greatly assist 
alignment. 


oscillator. Very little need be said about 
the circuits, which are slightly different 
because the frequencies are so sepa- 
rated that a common oscillator circuit 
wouldn’t really have been feasible. Both 
circuits have a5.1V zener diode incorpo- 
rated so that they can be powered from 
any voltage from approx 7-15V, the most 
convenient being a PP3 9V battery. 

Though not tried in the prototype, it 
should be possible to use a ceramic 
resonator (cheaper than a 455kHz crys- 
tal) with minor modifications to the one 
circuit. 

ADC blocking capacitor can be placed 
in the output if desired, eg. 33pf. 


The 455KHz oscillator 


Veroboard or PCBs can be used, 
designs for which are given in the 
Figures. Mount all the components, 
taking care with the crystal leads. After 
checking carefully, switch on and adjust 
the trimmer to give 10.7MHz output. The 
boards were designed to mount on one 
side of the smallest standard diecast 
box, with a battery on the other side. The 
output, (pin 8) is connected to a short 
length of wire which projects through 
the one end of the case, otherwise the 
metal would effectively screen the 
oscillator and prevent any RF getting out. 
SW1 is a miniature push button mounted 
on the top of the case. 


Fig 1a Crystal oscillator circuit 


Assembly 


Fig_1b Foil pattern 
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Fig 1¢ Component overlay 


APRIL 1984 


WORK 


Fig 2 the 10-7 MHz oscillator 


(a) The circuit 


(c) Foil pattern 


C M HOWES 
Communications 


Home construction made easy 


Enjoy the satisfaction of building your own equipment with one of our kits. We make 
construction a pleasure, the right parts, the right perormance, and very good 
instructions. Our kits are designed to be easy to build, even for those with no previous 
experience of this absorbing side of the hobby. 

All kits come complete with all board mounted components, a drilled, tinned, PCB that 
has the component locations screen printed on it for straightforward assembly (see 
example below), and full instructions that include a parts list and circuit diagram. The 
parts list ina HOWES kit details the colour code/marking information for each individual 
component. 

Choose a worthwhile project from our expanding range:- 


PA Series Linear Amplifiers 

These linear amplifiers have been designed for use with the popular portable and 
hand-held 2 meter rigs. There are two versions available at the moment, one or other will 
probably suit your radio. 

PA2/15 Up to 15W output with a gain of approx 10dB, for hand-helds with up to 1/2W 
output and 1W SSB portables, Kit £18.90, assembled PCB £22.80. 

PA2/30 Up to 30W output, gain approx 8dB. This unit has been designed to put out a 
‘clean’, narrow signal on SSB with rigs such as the FT290 and 1C202. We have not gone 
all-out for maximum gain, this unit will have plenty of power in hand with these popular 
rigs, there are too many small ‘linears’ on the market that try to get too much gain and 
power out of a 25W transistor with the resultant nasty effects for other band users. Build 
a linear that will put out a signal you will be proud of. Kit £22.90, assembled PCB 
£26.90. Both the above come complete with preformed inductors, so there is no 
problem in trying to decypher coil winding instructions! An RF or PTT operated 
switching unit for the above is available, type CO1 this uses low-cost relays to give 
reasonable performance at a sensible price. Kit £8.90, assembled PCB £11.90. Yes, 
there is provision for connecting a pre-amp if you wish. 
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(d) Component overlay 


o——o 


(b) Assembly 


PARTS LIST 


455kHz crystal oscillator 
1kQ. 
1000 
220pF ceramic 
47nF polyester 
5.1V zener diode 
74L 500 
455kHz crystal 


PARTS LIST 


10.7MHz crystal oscillator 

R1, R2 5602 
R3 1002 
C1 5-60pF trimmer 
D1 5.1V zener diode 
IC 74L 500 
x1 10.7MHz crystal 


139 HIGHVIEW, VIGO, MEOPHAM 
KENT DA13 OUT 
Fairseat (0732) 823129 


AP3 Automatic Speech Processor. Kit £14.80, assembled PCB £19.80 This is the 
excellent processor described by Dave, G4KQH in the September 83 edition of ‘Ham 
Radio Today’. We have sold hundreds and hundreds of these and many customers have 
come back to buy a second, third or even fourth unit for use with their other rigs. The 
AP3 uses a combination of compression, clipping, and response tailoring to give you a 
really ‘punchy’ signal that enables you to make contacts that may not be possible 
without it. The unit will run from not in use, so saving batteries. Clipping level is 
selectable in 6dB steps, no other operational controls to fiddle with, operation is fully 
automatic, speak as loudly or quietly as you like, the AP3 will adjust itself. Suitable for 
high and low impedance mics. 


DcRx DIRECT CONVERSION COMMUNICATONS RECEIVER, Kit £13.95, built £18.90 DcRx 
is a low cost, easy to build amateur band receiver, designed so that a newcomer to the 
hobby can build a shortwave receiver with the minimum of trouble. The DcRx is also 
proving to be very popular with experienced QRP operators. 

Two versions of the DcRx are available at the moment, one covering 10 or 14 MHz, and 
one covering 3.5MHz (80M). The kit comes complete with ready-wound coils and 
requires very little alignment. You will be amazed how well a simple receiver can work, 
don’t be put off by the low price, this set performs well and is capable of world-wide 
reception. The DcRx runs from a nominal 12V supply and will drive a loudspeaker or 
headphones. 

Modes: SSB and CW. PCB size 77 by 77 by 25mm approx. 


XM1 CRYSTAL CONTROLLED FREQUENCY MARKER Kit £15.60, assembled £19.60. A 
really useful piece of test equipment, besides helping you meet amateur licence 
frequency measurement requirements. Our kit has a built in voltage stabaliser to 
maintain accuracy over a wide voltage range (8 to 24V DC). The XM1 provides marker 
outputs at 1MHz, 100kHz, 25kHz and 10kHz, these are usable up to 70cm, unlike some 
CMOS designs. The XM1 has a pulsed ident facility for distinguishing markers from 
off-air signals on crowded bands. This facility is very useful, and much preferable to 
tone modulated markers, whose bandwidth becomes larger as frequency increases. If 
you are going to invest in a piece of test equipment, it pays to go for a good quality 
design, the XM1 provides this. 


ST2 CW SIDE-TONE UNIT or PRACTICE OSCILLATOR Kit £6.20, built £8.90. The ST2 
provides a nice sounding sinewave note, either from your key or from the output of your 
TX by RF sensing. This design should not be confused with cheap and nasty squarewave 
circuits so common in horrible sounding practice units. We think side-tone, or a practice 
oscillator should sound like a good off-air signal received on a quality set. Output is up 
to approx. 1W at 800Hz, a volume control is included. 


An SAE will bring you further information on any item. 
P&P charge is 60p, please add this to your total order value. 
We attempt to keep everything in stock and delivery to within 7 days, but we do 
sometimes get caught out, no matter how hard we try! 
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R WITHERS 


COMMUNICATIONS 


584 HAGLEY ROAD WEST, OLDBURY, WARLEY 
B68 OBS 


Tel: 021-421 8201/2 


Our workshops are equipped up to 3GHz and have the advantage of G4KZH’s expert crew of engineers under 
his supervision, and Ray also has the help of our new Spectrum Analyser. 

Some of the lines presently in stock. 

Kenwood/Trio DFC230 £59.95 — look at the saving! 

Kenwood/Tirio TR7950'45' watt EM Mobile... cits ccs ct tensntgnictecnteviaca arti niannsaeamenenenrenees £329.00 
Kenwood/Tirio TR7800:45 watt FM MOD Ile sssccccsssexcieycesscecvecencccausscnpeasavqarssazvaacanaes eoeveayacstabececadesnevvasd soy vessteveecsdeveads £249.00 


The scanner you can buy!! AM/FM Revco/Gemscan 60 MGHZ to 515 with airband........ cess 


Diawaauto ATU: CNAI001 Special Pic Gs .c..jccsixciecsecsssevsisceveeceves ceaceachcossesgectscte accadecwecevevavensadecdes des dunsaseedsasenspaeeaes £139.00 
Diawa'l.2 k/watt CNW S18:SpeClal Price cz. sc cssccsscgecec,<cceseceissceeceagenseasceesecasssi daasuacasiasboa sgasaceanpzonsdleudnovansaaracaunbeesaeives £189.00 
Yaesu World Clock OTR 24D OMY cise cccevecsissevecvetreesvstesstvcs eve teee neha nasne sa tereteaaaediaianienereseaseecorsncssieunestaaransteerszeavaeger £29.95 
DiawaiCN 510 Cross: N@Gd| i sicicccseccccecsccsvecescsadecaecescetrveussessaacviers aiaasinencgevswesviheuiqeseonapeeaee cad enuare anne semaventnesenese sees £39.95 
DiaWarCN 560: CrossiNGe ees ce rec case ctene cca crear sec eee aneuaeeat ramen ees tene Sees eter venay cies Srsetguts tecphacece decateatesstascese3e £49.95 
Diawa/2030;30 Watt FIM BOOSte i iscicscssccssessacersossacs tess ccsiirsacdccogusevesensassceassevacea dan vaciade saovenvesesved ease teeweecbwaaetiel atemeatateanes 


Spring Silly Price Rotator Offer — Kopek Straight Through Rotator Only ........ceecscseseeseeseteesecseeseneesees 
New Kenpro handheld 140-150 MGHz 3 watts H/Power out £159.95 includes Nicad pack & charger. 


PLUS HUNDREDS OF MAIN LINE ITEMS FROM ICOM, YAESU, FDK, KENWOOD, TRIO, WELZ, TONNA. 


‘10 METRE’ FM MOBILE RIGS ‘2740’ from the company who have converted over ‘600’ units. 
We have obtained the last 200 units we believe available in the UK. Take this opportunity to obtain any of the 
following options:- 

2740 Modified TO: 6 Watt OUTPUT 29:310'tO/29: 700... sa icccs2o.esncncce vases se cxsevvevsevatent culnyshcxserersTesens veces tes suesvievoleoialatees £47.50 inc 
2740.asS above: DUTING NE POAT! M SMP a cccscsesec seceecesdascenssseessavenscsdesutessnee nsensiacasecousdascnansansasawepuapanabassnvbacis £10.50 extra inc 
2TAD UNIMOGIFIEd 1ESS CHYSEAUS xz. cosce.vces cegacesvccessvessvecins deevsenn vached eiestevieavoces cous omc tveluden cusenevdrovistens ave cwea recessive £33.00 inc 
Crystals for above £4.75 each plus 50p p&p = 2 req'd plus one for repeater shift. 


Suitable 25 watt linear Relay Switched” OMY. .ccscceccsccsancesecsceescveccsansvedssvewset casvectettts cess caverceesie saat edibeoumwepeentie 
plus £1.50 p&p 
IF Crystal filter £2.00 inc + 50p p&p 


MOD Sheet for above including improved audio also applies to DNT rigS ...... cece eseeeeeeere eter 


Delux mic ready wired 5 pin din £3.50 inc plus 50p p&p.(Also suitable for all VHF rigs). 
Delux10 metre dipole ine walll/lOftD ACK SH oicscscscsssessecsscceseestvczes cocsecs seececerecnce Seccesrsassdecteasennsne censuses sbecsenvenecnsessoteceh . 

& £2.50 p&p. 

TEM MSS TIBOGSV (AC UHC Be eases c cca acseee cece ccs ace scat hee SaS save ncemvanea shee tus ene ssn snsae savena coltesanexeieraaneaneceacna £33.00 


Oskerblock SWR 200 maximum power 2kw. Normal price £59.95 100 to clear at ONly......... cece 


Ray Withers G4KZH says now is the opportunity for all progressive radio amateurs to work real DX for less 
than £50.00. 
Please note all orders will be dealt with strictly on a first come first served basis. This offer is available only 
while stocks last. All lines we will be pleased to send mail order. 

‘73's, GUD, DX’s, FBOM. See you on ten’ 
Ray Withers. G4KZH 


Some of these lines are also available at CQ Centre, 10 Merton Park Parade, Kington Road, London SW19. 
Tel: 01-543 5150 
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HF Linear 
Amplifier 


This article describes the 
construction of a 200 watt amplifier, 
designed by the M-O Valve Company. 
It will provide excellent linearity and is suitable for professional or 


amateur use 


Why use tubes? 

An amplifying device may be either a 
tube or atransistor (bipolar or fet). When 
the smaliness of the transistor, its low 
voltage operation and absence of heater 
are regarded as deciding factors, thereis 
no point in advocating the use of a tube. 
However,tubes do have distinct advan- 
tages of their own. 

An important one is their better high 
frequency capability, particularly at out- 
put power levels of 50W and over. 
Examples are the VHF/UHF tubes such 
as the forced air cooled 4CX250B and its 
conduction cooled variants the CCS1 
and CCS2. There is also the conduction 
cooled YL1550, which is used in the 
Clansman military communications sys- 
tem, to give a VHF output of 50W with a 
low power semiconductor drive circuit. 

Glass envelope tubes have a particular 
advantage concerned with cooling. Tran- 


-~40V o 


+300V o 
(stabilised) 


— 
— 
v 
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sistors need to be conduction cooled 
and, if the heat has to be carried away by 
the chassis, semiconductors elsewhere 
in the circuit may suffer. A separate 
system of metalwork, thermally isolated 
from the chassis, can be used for cooling, 
but this may be bulkier than the tube 
which could be used instead. With 
adequate ventilation it is usually fairly 
easy to get the heat away from a glass 
envelope tube and a fan is sometimes 
used, especially when.a large power 
handling capability is packed into asmall 
space. 

Although the linear amplifier is com- 
monly used in conjunction with a pi- 
coupler output circuit, which is capable 
of good harmonic rejection, and further 
filtering is often added, it is worth noting 


U1 


that a tube, because of its smoother 
characteristic, usually generates a 
rather lower, proportion of harmonic 
output than a transistor. The tube’s 
intermodulation products are also likely 
to be less, especially at moderate signal 
levels. 

In the absence of faults, one may 
expect a transistor to have a longer life 
than a tube, but a tube will usually survive 
such contingencies as aerial short or 
open circuits, provided they do not last 
too long, whereas a transistor may well 
be burnt out by them. Also, in the event of 
afailure, atube is often easier to replace. 


Operating bands 

The amplifier is suitable for single 
sideband transmitters giving a peak 
envelope power output of 220W at 
3.5MHz and 130W at 30MHz from an ht 
supply of 1200V. Band switching is 
provided to.cover the 3, 5, 7, 14, 21 and 28 


L2 


RFC2 


fa) 

0 

© 

4K 
00000 


Fig 1 Circuit diagram 200W amplifier 
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F LINEAR AMPLIFIER 
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Fig 2 Peak power with 3 values of Va 


MHz amateur bands and could be readily 
adapted for other frequencies. 


Circuit description 

Two TT21 tetrode valves are connected 
in parallel to a conventional ‘pi’ output 
coupling system which provides adjust- 
ment for load matching. In order to 
ensure complete stability without the 
inconvenience of neutralising, the so 
called ‘passive grid’ input circuit is used, 
in which the input tuned circuit is 
replaced by a resistor, in this case of 
10009. This results in some increase of 
drive power requirements but the ampli- 
fier can be driven to full output with a 
drive of 5W at 30MHz. The TT21 valves are 
not driven into grid current and the drive 
power is dissipated in the grid input 
resistor and in circuit losses. 


oe <7 | <7 


800 1000 

— 300 | 300 
e 34 | 37 
ta) (2 valves) 94} 75 
la (max sig) (2 valves) | 210 | 260 
lg2 (max ae) (2 valves)} 19 18 
a (max sig) 0; 0 
168 | 260 

ae d 120 | 175 
Pin Pload (per valve) 24 | 43 
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Table 1 Performance of Amplifier 


“Adjusted to obtain the stated value of la (0) 


/ 
Frequency (wig 


Operating conditions and perform- 
ance 

The peak envelope output power (PEP) 
obtainable at frequencies up to 30MHz is 
shown in Figure 2 for anode voltages of 
800, 1000 and 1200V; the corresponding 
operating conditions are shown in Table 
1 


It should be noted that continuous 
operation at full peak envelope condit- 
ions with an anode supply of 1200V is not 
permissible since the ICAS anode 
dissipation rating of 45W is exceeded. 
However, for modulation waveforms 


having a peak-to-mean ratio greater than 
3:1, these conditions are permissible and 
apply to most practical systems of 
speech transmission. 

The inter-modulation performance is 
shown on Table 2 under two tone test 


<7 14 14 14 21 21 
1200 800 | 1000 | 1200 800 | 1000 
300 300 | 300 | 300 300 | 300 
39 34 37 39 34 37 
62.5] 94 75 62.5 94 75 
270 190 | 230 | 250 210 | 240 
18 16 16 14 16 16 
0 0 0 0 0 0 
320 152 | 230 | 300 168 | 240 
220 114 167 | 204 98 | 140 
50 19 32 48 39 50 


conditions; third order inter-modulation 
of -—45dB and fifth order of -—46dB 
relative to either tone is obtainable 
without the use of feedback. 


Table 2 Inter-modulation Performance 


800} 1000 
300} 300 
37 
37 
75 65 
165 | 180 
10 8 
0 0 
87.5} 110 
33 29 
46 43 


1200 
300 
39 
39 


a {8 
la (2 tone) 


Ig1 
Fload (2 tone) 
D3 


160 
60 
45 


D5 46 


21 29 29 29 | MHz 
1200 800 | 1000 | 1200 V 
300 300 | 300 | 300 V 
39 34 37 39 V 
62.5} 94 75 | 625} mA 
250 210 | 215 | 235 mA 
17 16 16 14 mA 
0 0 0 0 mA 
300 168 | 215 | 282 Ww 
170 80 | 115 | 130 Ww 
65 44 50 76 Ww 
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Component Values 


R1 10002 2W 
R2 1002 ‘%W 
1000 “WwW 


RFC1 
RFC2 


2.5mH 
2.5mH 


Meter 0-300mA 


C1, C2 


0.01uF 500V (0.01uF 
disc ceramic) 

C3, C4 0.03uF 500V (3x 0.01pF 

disc ceramic) 

C5 2500pF 2.5kV 

C6,C7 2500pF 

C8 17 - 200pF 

cg 500pF 

Ci0 40- 500pF 


Construction 

The amplifier is constructed in an 
aluminium box 10%in x 8in x 6%%in. 
Because of this small size, positive steps 
have to be taken to prevent over-heating. 
The inside faces of the box nearest the 
valves should be painted matt black in 
order to reduce reflected heat. The base 
and top plates and the intermediate 
shield should have a number of holes 
around the valves in order to assist 
natural convection. Some additional air 
movement is necessary and is provided 
by a small fan mounted through the rear 
wall of the box. Checks should be made 
on prototype equipment that the max- 
imum bulb temperature of the valves 
does not exceed 250°C under the most 
onerous conditions of service. Tempera- 
ture-sensitive paints are convenient for Input Bias 
this purpose. 

To prevent feed-back in common 
return circuits, a single earthing point 
should be established on the chassis Fig 3 RF connections to valve sockets 
midway between the valves (Figure 3). In 
particular, the two variable capacitors any other point. The earthed side of the 
which make up the output tuning system _ type N output socket should be similarly 
should have their rotors connected to returned to the earth point even though 
this earth point by acopper strap about it is earthed to the chassis by its 
¥in wide and should not be earthed at mounting. 


R2 


O O 


Ventilation holes 
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Output tuning assembly 


The screen by-pass capacitors, which 
consist of three 0.01uF disc ceramic 
types in parallel should be connected 
directly across the valve holder between 
pins 4 and 8, since they are concerned 
only with the rf circulatory currents 
asssociated with each separate valve. On 
the underside of the chassis, the cathode 
pins of the two valve holders should be 
separately connected to the earth point 
by a heavy gauge conductor. 

Grid stoppers of 1009 are needed to 
ensure freedom from parasitic oscilla- 


COMMUNICATION 


~<a 


tion. These are connected between pins 
5 and 6 of the valve holder, the latter pin 
having no connection within the valve. A 
heavy gauge conductor joins pins6 of the 
two valve holders and the drive is 
introduced at the centre of this througha 
0.01uF capacitor. With particular circuit 
layouts, further suppression of parasitic 
oscillation may be necessary; a 1000 Ya4W 
resistor overwound with 2% turns of 


S.E.M. 


18SWG copper wire connected close to 
each anode cap will normally be effec- 
tive. 


Components 
Anode Coil 

This coil consists of two windings in 
series; L1 in the circuit diagram consists 
of 9 turns of %in diameter copper wire 
with the turns spaced Vein and with an 
internal diameter of 1in. The entire coil 
is used at 14MHz/s and taps at 3 and 5 
turns from the anode end are used for the 
28 and 21 bands respectively. L2 consists 
of 31 turns of 16SWG wire wound on an 
epoxy resin former 1'%in diameter. The 
turns are spaced so as to occupy a 
winding length of 32in. For use at 7MHz 
a tap at 12 turns from the anode end is 
used. 


Anode Choke (RFC3) 

This choke has to have high impedance 
over the entire frequency range, since it 
is effectively in parallel with the anode- 
tuned circuit. Asingle layer solenoid in 
diameter close wound with 24SWG 
enamelled copper wire to a winding 
length of 2%in is satisfactory. The 
connections should be designed to 
minimise shunt capacitance across the 
choke. 


This Article is reproduced by kind 
permission of the M-O Valve Company. 
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RECEIVER 


uniden MODEL CR-2021 


A compact communications receiver with full professional 
specifications and facilities. 


[_] Full frequency coverage of 150KHz to 29.999MHz and 78 
to 108MHz. 

Maximum sensitivity on AM/SSB/CW, also FM, with 
narrow/wide filter. 

Memory for any 6 AM/SSB and 6FM frequencies, plus 
automatic scanning between any two frequencies. 
Keyboard entry of frequency shown on LCD display. 


External sockets for aerial, 
loudspeaker. 

[} Operation from internal batteries, 12VDC, or 240VAC. 
_] Only £189.75 inc VAT and P&P. 


LECMAR ELECTRONICS 


Vectis Yard, Cowes, Isle of Wight 
Tel: (0983) 293996 


earth, headphones, and 


DEALER ENQUIRIES INVITED BARCLAYCARD/ACCESS 
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Tel: MAROWN (0624) 851277 


S.E.M. TRANZMATCH. Now has wider range on 160M 

THE BEST aerial matching system. Matches 15-5000 ohms BALANCED or 
UNBALANCED 

Up to 1KW. Air coupled BALUN means no connection to equipment which can 
cure TVI both ways. 

NO TOROIDS -SO239 & 4mm sockets for CO-AX, END FED or TWIN FEED 
3.5-30MHz £74. 1.8-30MHz £83. EZITUNE built in £29.50 extra. (See below 
for our much acclaimed EZITUNE) 

ALL EX-STOCK. Please not that 90% we sell have the EZITUNE option 
S.E.M. IMABIC KEYER. We have replaced its plastic box, with an attractive 
plated steel case. No better fully auto keyer anywhere. Uses Curtis chip. R.F. 
proof £38. A first class twin paddle 4 key £15. Ex-stock 

BRAID BREAKER/HI PASS FILTER. Put in TV ant lead to cure TVI £6.50. 
Ex-Stock. 

RF NOISE BRIDGE. Adjustable 0-1,0000hms 3” x 112” x 2” only. SO239s, 1-170 
MHz. Neat accurate & economical £29.50 Ex-stock. 

3-WAY ANTENNA SWITCH 1Kw SO239s. Good 2metres. £15.00 Ex-stock. Or 
4th position to earth output £17.50 Ex-stock. 

S.E.M. 2 METRE TRANZMATCH 512” x 2” deep. SO239s. £24.90 Ex-stock 
S.E.M. EZITUNE NEW CIRCUIT 

Gives MORE noise a bomb proof operation. Because no similar unit is made, 
its usefulness is not appreciated until you have used one. Eliminates need for 
S.W.R. bridge. 

Clean up the bands by tuning up without transmitting 

Connects in aerial lead, produces S9 + (1-170MHz) noise in receiver. Adjust 
A.T.U. or aerial for minimum noise. You have now put an exact 50 Ohms into 
your tranceiver. Fully protected, you can transmit through, save your P.A. and 
stop QRM SO239s. 3” x 1%” x 2” £34.50 Ex-stock. P.c.b. to fit any A.T.U. 
£29.50 Ex-stock. : 

12 MONTHS COMPLETE GUARANTEE INCLUDING ALL TRANSISTORS 
Prices include VAT and delivery. C.W.O. or phone your credit card number for 
same day service. 

* Means Belling Lee Sockets add £1.90 for SO239s or BNC sockets. Ring or 
write for more information. Place orders on request information on our 
Ansaphone at cheap-rate times. 
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REGULATORS 

LM317T Plastic TO220 variable.......... £1.00 
LM317 Metal ...............00. ssigernacinwiee £2.00 
TOM INNORA asics cars esesvsesweaseaveassanssasesaiedaa £1.00 


L036 TO3 Metal 12v L037 15v... 
7805/12/15/24 plastic............ 
7905/12/15/24 plastic.. 


GASOBS TOO! 5 scccssesicatsessescpassinrenaseonntees 50p 
LM723 V4: GINOF TO9S sccsvecccccrssceccoxvesixazes 50p 
EPROMS 

PTS2RASONG \avsiscissstentainreaann £2.50 
STAG EX OG Plivisscsscewsessasececsutenssesnasavrenaests £2.00 
POWER TRANSISTORS 

2N3055 Motorola... 50p 5/£2.00 
2N3055 Ex eqpttested...... . 5/£1.00 
ESO 55 i oc sevacsssdenrse aseeseessqsscesctsustevesvseevacss 50p 
MUE 2955 OQUIV -ccicccccscectcssuvarcsaserm renin 50p 
DISPLAYS 

Futaba 4 digit clock fluorescent display 
PUTO 22 esccisicsescesciscasssessensedeartixtecenc nies £1.50 
Futaba 8 digit calculator fluorescent 
Aisplay OCT-01-31 ........cssssssvecsssensesees £1.50 


LCD Clock display 0.7” digits.... 
Large Clock display 1” digits 


7seg 0.3" display comm cathode........... 50p 
MISCELLANEOUS 

QUARTZ HALOGEN LAMPS 

Pa/2AG DAV T5OW sssscccecdacesesveccsseversssvsaesens £2.25 
Hi 12v55w (carspot)..izcscccscccccsscoeceees £1.25 
WOUND POT CORES 

with adjusted unused 

PIM HUAS 24S as ccis cece ccssxizessstitee secretes 3/£1.00 
RMS ILA4S 44 as cesccssscsccctiscocnccecneviniies 2/£1.00 


TOK KEY SWITCH 2 POLE 3 KEYS 
ideal for car/home alarms £3... 100+ £2.00 


fit AUDI/VW TR7 VOLVO... 10/£1.00 
14v0.75w MES lamps........... .. 8/£1.00 
Heat shrink SleeViINg Pack... eee £1.00 


PTFE sleeving pack asstd colours... £1.00 
250 mixed res diodes, zeners............. £1.00 
Convergence pots asstd ...........44 10/£1.00 
Mixed electronlytic caps............ 100/£2.00 
ITT CASS RECORD/PLAY AMP+cct 


Stereo cassette deck.. £5.00 
Stereo cass R/P head......... ... £2.50 
Monohead £4 Erase head .............eee 50p 
Thermal cut-out 50’C, 77’C or 85’C......... 50p 
Thermal fuse 121’C 240v 15A........... 5/£1.00 
sim RS 413-563 

Vero pins fit 0.1" Vero... ccc 100/S50p 
Double sided PCB pins............00. 100/50p 
T0220 Micas + bushes 10/SOp... 100/£2.00 
TO3 Micas + DUSHES ......seeeeeeeeees 10/50p 
Mains coins relays PCB mounting 


2 pole CHANGEOVET.......csessseseseeseeseeeees £1.00 
3 pole changeover........... of 

Varley 24v dc 2p c/o relay... 
Varley 24v dc 4p c/o relay... 
Fig8 mains cassette leadg.............. 3/£1.00 
KYNAR wire wrapping wire 20z reel £1.00 
PTFE minscreened cable......... 10m/£1.00 
TOKIN MAINS RFI FILTER 250v 15A. £3.00 
TDK MAINS RFI FILTER 115v 15A .....£1.00 
Epoxy potting compound 500g.......... £2.00 
Mercury tilt switch small 
Minrotary sw 4p c/o Y%” shaft......... 2/£1.00 
Thorn 9000 TV audio O/p stage....... 2/£1.00 
10m7 CERAMIC FILTER 50p.....100/£20.00 
6M CERAMIC FILTER.......sceecsrssssssssseseee 50p 


TELEPHONE: 01-553 1863 
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KEYTRONICS 


332 LEY STREET, ILFORD, ESSEX 
Shop open Mon-Sat 10am-2pm 


240v AC FAN 4.6” SQUARE NEW........ £5.50 
12v DC Brushless fan reversible 2.5” sq 2” 


GOED QUIET issicccsssisscsesssscrsesseeasasstsancseas £9.00 
KLIPPON terminal block EKS 12/4 12 way 
DOA tOrm DIOCKS ccc svssisnesceernces 3/£1.00 


BELLING-LEE 12 way block L1469. 4/£1.00 
POTENTIOMETERS short spindle 2k5 10k 


2S iN icseecccspesriessecccrareramaaiees 5/£1.00 
500k lin 500k log long spindle 4/£1.00 
Wy MINMORS 3. cs Se cccaccscex.aiccstaer<sicasctassuneie 5/£1.00 
40KHZ ULTRASONIC TRANSDUCERS 
EX-EQPT.NO DATA............45 ‘.....PAIR/£1.00 
RECTIFIERS 

T2ZOV. SSA Stu esseussssesteseterccancixacccrevasesnvenees 40p 
12FR400 12A 400v small stud...........4/£1.50 


BY127 1200V W2A ss csasccssscsacasssse ... 10/£1.00 
1N5401 100v 3A.... ... 10/£1.00 
BY254 800v 3A..... ... 8/E1.00 
BY255 1300v 3A..........04 6/£1.00 


1A 800v bridge rectifier... 
6A 100v bridge............. 
10A 100v bridge.. 
15A 100v bridge..... 


25A 200V bridge..... .. £2.00 
PSA ADOV DIOGO iss ccecscssesssaseceesetovesexsncscaae £2.50 
SCRs 

2N6399A 10A 6OOV.......ccecsceeseeseeeeeees £1.00 
BTX95 800v 15A...... .. £1.20 
35A 800v stud ......... .. £2.00 
TOA 500V large StU ....... ee eeeeeeeeeeeees £3.00 


MCR106 equiv 4A 400v 40p ea... 100/E20.00 
2N5061 8A 60V TO92 4/£1.00 ....100/£10.00 
TICV10D 8A 400v TO92 3/£1.00 


100/£15.00 
TRIACS 
TXAL 228 8A 400 visoltab 2/£1 1.00/£30.00 
25A 800v ex eqpt tested... £1.50 


20A 500v isolated ex eqpt. tested ......£1.50 
CONNECTORS 

‘D’ 9 way £1.00 15 way £1.25 25 way £2.00 
37 way £2.00 50 way £2.50 

(EX EQPT price perpair) covers 50p ea 
AMPHENOL (Centronics) 36 way plug + 


SKULEK CODE: decausnaasessiaiarascn csi £2.50 
0.1” double sided edge connector 32 way 
ideal ZX81/SPECTRUM .........ccseeeee £1.50 


0.1” d/sided PCB Plug 24 + 25 way.... £1.50 
2 pole sub min connectors ideal radio 
control RS 466/472/488/343 5 pairs/£2.00 
IDC CONNECTORS 
25 WAY (D SOGKEN sa ssiscesscessseaccnserees £2.00 
20 WAY SOCKET (ORIC PRINTER).. £1.00 
26 WAY SOCKET (BBC PRINTER).... £1.50 
34WAY SOCKET (BBC DISC DRIVE) 
£2.00 
AD WAY SOCKET iiercaisainmnneee £2.00 
SOWAY SOGKE UT aseecccsciuccesscgereesrearstdeeves £2.50 
IDC EDGE CONNECTORS D/S EX-EQPT 
34 WAY (FITS DISC DRIVE PCB)... £3.00 
40 WAY (FOTS CENTRONICS 739 PCB) 


£3.00 
BO WAY see ccorrsccssecctscenmsssnreaseaenuncmsrcatcess £3.50 
WIRE WOUND RESISTORS 2.5W (W21 or 


sim) 

R10, 1RO, 2RO, 2R7, 3R9, 5RO, 4R7, 10R, 
12R, 15R, 18R, 20R, 27R, 33R, 36R 47R 100R 
120R 180R 270r 330R 390R 470R 560R 680R 


820R 1K 1K2 1K3 1K8 2K7 3K3 10K 
10 FOR £1.00 
W22 or SiM 6 Watt ........eeeeeseeeeeeee 7for£1.00 


MIN ORDER £2.50 
UNIVERSITIES - COLLEGES : SCHOOLS - GOVT DEPARTMENTS 
P&P AS SHOWN IN BRACKETS (HEAVY ITEMS) 

50p OTHERWISE (LIGHT ITEMS) 


ADD 15% VAT TO TOTAL 
ELECTRONIC COMPONENTS BOUGHT FOR CASH 
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R22 1R5 9R1 10R 12R 20R 33R 51R 56R 62R 
120R 180R 270R 390R 560R 620R 1K2 2K2 
3K3 3K9 10K 

W23 or SiM9 Watt ........ eee eeceeeeeeee 6for£1.00 
R22 1RO 3RO 6R8 56R 62R 100R 270R 1KB 
10K 


W24 or sim 12 watt ....... eee 4for£1.00 
10R 68R 75R 200R 270R 400R 620R 1K 
PHOTO DEVICES 
Slotted opto-switch OPCOA OPB815 
£1.30 
2N5777 (Photo darlington) 50p100/£26.00 
TIL81 T1018 Photo transistor............0. £1.00 
TIL38 Infrared LED 


OPI2Z252'Opto isolator xc csscccscssssscosvesce 50p 
Photo diode SOp................ecceeeee 6/£2.00 
MEL12(Photo darlington base o/c) ..... 50p 
RPY SSID Riss stsevisrstesncscesdscietsccciteeuraneee 50p 
WOVSiED Plisesrezwoessevcseseetesncnsiae cote aera 50p 


LEDs RED 3mm or 5mm 12/£1.00 ....£5/100 
GREEN + YELLOW3/5mm 10/£1.00 £6/100 


FLASHING RED SMM. icccscssascssssnecscczecscsee 50p 
BICOLOUR RED/GREEN 5MM OR RECT 
WO ooo eee os sess sens ceterscaaeesnnce 5/£2.00 
DIODES 

1N4151 Sim 1N4148.......... eee 100/£1.25 
NING N48 ses a tisnctee cet castteescs eres 100/£1.50 
183740 Germanium.................04 100/£2.00 
1N4004 or SD41A300v. .. 100/£3.00 
FINS 401 SA 1OOV seveccscssepeecceceseseverscren: 10/£1.00 


BA157 1A 400V Fast Recovery .... 

BA159 1A 1000V Fast Recovery .. 

MULTI TURN PRESETS» 

10R 20R 100R 200R 500R............ eee 40p 

2K 5K 22K 50K 100K 200K 

IC SOCKETS 

8 pin 12/£1.00 14 pin 10/£1.00 

18/20 pin 7/£1 00 22/24/28 pin... 25p 

TRIMMER CAPACITORS small 

Grey 1.5-6.4pF GREEN 2-22pF....... 6 for 50p 

YELLOW 2-16pF 

SOLID STATE SWITCHES NEW 10A 250v 

AC zero voltage switching 

control voltage 8-28v DC... eee £2.00 

VARIAC 0 to 270v 12A new uncased 
£20.00 

VARIAC Oto 130v 6A new uncased....£6.00 

POLYESTER/POLYCARB CAPS 

10n/15n ax 100/£2.00 22n radial 100/£2.50 

47n rad 100/£2.50 

1u 250v Polyester C280 

5/£1.00 100/£10.00 

1U2'P/Carb 15MM Fa). zciscicecerssses 100/£5.00 

2U2 160V. TOG 2BMIM ...sjisccsceeasscececes 100/£10.00 

470n 250v AC X rated rad ....... ee 4/£1.00 

100N 250V AC X rated rad 20mm..... 4/E1.00 

33n 250v AC Xrated rad 15mm...... 10/£1.00 


100/£2.50 
100/£3.50 


BEAD THERMISTORS 

GLASS BEAD NTC Res @ 20°C ...........45 80p 
250R 1K2 50K 220K 1M4 

RSS. THERMIST OR wiisssisceniscisccnaaaense £1.50 
GLASS BEAD PTC Res @ 20'C............ £1.00 


BEAD TANTALUM CAPS 

47u 38V 10u 6V3 68u 6V 12/£1.00.. 100/£6.00 
SMALL AXIAL CERAMIC CAPS 50V 

15p 18p 22p 27p 33p 47p 68p 82p 470p in 10n 


ae ed, 100/£3.00 
STEPPER MOTOR 4 PHASE 2 9v 
DUNN is oe ees ee £4.50 
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South Midlands 


*FREE FINANCE @ 2 YEAR GUAR 
Branches at SOUTHAMPTON, LEEDS, CHES 


TIRED OF THE QRM AND LACK OPERATING SPACE ON 2M? 


Then QSY to 70cm and begin to enjoy your hobby again after all 70cm is 10mHz wide in most of the UK, that's plenty of room for 
all to enjoy their favourite mode. 

In order to help promote further activity on 70cm we have been able to reduce prices of many of Yaesu’s UHF transceivers. This 
has been possible due to SMC’s bulk purchasing from Yaesu together with reduced production costs at the factory due to 
increasing demand on the Japanese home market since the introduction of UHF repeaters in Japan. 

Check out the prices of Yaesu’s UHF Transceivers against other manufacturers models and you will probably agree Yaesu 
leads the way to 70cm. 

Just consider with lower equipment costs than equivalent 2M transceivers, a larger number of UHF repeaters in the UK per 
amateur population than anywhere else worldwide and remember 70cm antennas because of their smaller size and similarity to 
TV antennas make them far more environmentally acceptable than 2M long Yagis. 
‘Need we say more except see you on 70cms!!! 


FT7.08R FT790R 
Now only Now only 
£179 inc £249 inc 


FT730R 
Now only 
£229 inc 


shown with FL7010 
optional amplifier 


COAXIAL FEEDERS 70cm ANTENNAS 

Don’t throw away those valuable watts by using a poor quality D8/70 BOVE S VAN siscsaciccicescsasi casas sstesersenasere ens £25.87 
feeder. Remember approximately 20M of UR67 will have an PBM18/70 18 ele Parabeam .. 
approximate attenuator of 3dB at 432ZMHz. This means if you PBM24/70 24 ele Parabeam.. 


invest around £250 for a 100W PA you will only end up with about LW24/70 24 ele Yagi............. £27.02 

50W at the antenna. MBM28/70 28 ele Multibeam. £21.27 
MDB48/70 48 ele Multibeam... £35.65 

UR67 att 3.9dB per 25M approx........ £0.69 p/m MBM88/70 88 ele Multibeam... .... £48.87 

Pope H100 att 2.25dB per 25M approx...... £0.79 p/m 8XY/70 8 ele crossed Yagi ..............sc00 .... £42.55 

*Eupen 5121 att 1.4dB per 25M approx... £2.93 p/m NEW 12XY/70 12 ele crossed Yagi.... .... £52.90 

“Andrews LDF2.50 att 1.9dB per 25M approx........ £3.00 p/m SMCGP432X 3x% wave COLIN AL ......c.ceecesssesssseseseesesees £32.20 

“Andrews LDF4.50 att 1.3dB per 25M approx........ £3.58 p/m SMCGP714 14 step coaxial colinear 10DBI.. £78.60 NEW 
SMC7ON2V —.2/70CM COlinear.......cccecccscsesesesseseseseeees £32.20 


“Helical Foam-Dielectric cables 
Carriage on cables £2.40 up to 20M OVEr 20M......ccsccssessesseeerseseeeee E Cartilage on antennas: ss..iccdiccsswicavacctieitaiursineadiccusiees 


Looking for a Satellite Transceiver System? 


Those clever men at Yaesu have put together your total satellite transceiver requirements in one package. If you are 
interested in the RS satellite with 2M to 10M transponders, the answer is FT726R + HF module and satellite unit, or if you 
want to use Oscar 10 with 70cms to 2M transponder, the answer is FT726R + 70cms module and satellite unit. You can 
even use the FT726R with the mode L transponder on Oscar 10. However in this case the FT726R does require a little help 
from Microwave Modules and their MMX1268/144. For mode L the answer is FT726R + 70cms module, satellite unit and 
MMX1268/144 on all the above combinations, full duplex is possible when the satellite unit is fitted to the FT726R. So look 
no further, Yaesu have the answer, the FT726R!! 


FT726R (2) Transceiver C/W 2M ......ccsscssceeeeeeees £739.00 inc 


FT726R Transceiver Main frame .. £589.00 inc 
21/24/28 HF Module... .. £200.00 inc 
50/726 6M Module... .. £185.00 inc 


144/726 2M Module ............. . £155.00 inc 


430/726 70cms module....... .. £250.00 inc 
SAT726 Full duplex module.. .. £95.00 inc 
XF455MC GOO FIZ WOT cciactersccccssstetateccscencence £39.85 inc 


isis £135.00 inc 


SMC SERVICE FREE FINANCE GUARANTEE 
Free Securicor delivery on major equipment. *On many regular priced items SMC offers. importer warranty on Yaesu Musen products. 
Access or Barclaycard over the phone. Free Finance (on invoice balance over £120). Ably staffed and equipped Service Department. 
Biggest branch agent and dealer network. 20% down and the balance over 6 months or 50% Daily contact with the Yaesu Musen factory. 
Securicor ‘B’ Service contract at down and the balance over a year. Tens of thousands of spares and test equipment. 
Biggest stockists of amateur equipment. You pay no more than the cash pricel! Twenty-five years of professional experience. 
Same day despatch whenever possible. Further details and eligible items available on request 2 year warranty on regular priced Yaesu products. 


SMC STOCK CARRYING AGENTS WITH DEMONSTRATION FACILITIES 


Neath John GW4FO1 (0639) 52374 Day Bangor John G13 KDR (0247) 55162 Stourbridge Andrew G48JY (03843) 72632 
(0639) 2942 Eve Tandrages Mervyn G13 WWY (0762) 840656 
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AUTHORISED 


— MAIN DISTRIBUTOR FACTORY BACKED 
D, BUCKLEY, STOKE, GRIMSBY, JERSEY, EDINBURGH 


THE BUY OF THE YEAR 
FT707 8 BAND HF TRANSCEIVER 


£499:00 


now only 


£425 inc 


FT203R YAESU’S NEW COMPACT 2M HANDIE 


The ultra compactness of the FT203R is due mainly to 
Yaesu’s chip component circuit board assembly, the chip 
components being installed automatically by robots. The 
203’s features include thumbwheel frequency selection, 
built in S/PO meter, 2.5W RF O/P at 10.8V, (3.5W O/P with 
FNB4). Vox activated switching is possible when used in 
conjunction with YH-2. Accessories supplied include FNB3, 
FTE-2 tone unit, CSC6 case and YHA-14A antenna. 


FT203R 
FBAS 


2.5W tranSCeGiVET..........csccesseceerees 
Case for 6AA cells 

FNB4 12V Nicad pack 

CSC7 Soft case (when FNB4 is used)........ 
YH-2 Headset/Mic ae 
MH-12A2b Speaker Mic 


SMC8.9AA Charger (13A style) 
MMB21 Mobile Mounting bracket 


£125.00 inc 


FP707 Matching AC PSU 
£149.00 inc, 


FV707DM Digital VFO 


8 Band RX/TX 100w output 
8 Band RX/TX 10w output.. 
Matching AC PSU 
Matching Antenna Tun 
Digital VFD Unit 

Marker Unit 

FM Unit 


Ez? 
FT77S 
FP700 
FC700 
FV700DM 
MKT77 
FMUT77 


£459.00 inc 
... £425.00 inc 
135.00 inc 


Transceiver with general coverage RX . 
External L/S with audio filter 
External L/S with phone patch 
FIF80 Computer interface for NEC PC8001 
FIF65 Computer interface for Apple II 

1F232c Computer interface RS232 


YAESU’S LINE UP FOR ’84 
THE FT757 SYSTEM 


FT980 
SP980 
SP980P . £74.85 inc 
..£99.65 inc 
£51.35 inc 


se £54.80 inc 


Frequency range 160-10m Tx general coverage Rx. 10Hz 
VFO steps and 500kHz band steps. 

Modes, USB, LSB, CW, AM, FM all as standard 

Power output 100W SSB, CW, AM, FM 25W carrier AM, 
3rd order products — 40dB at 100W on 14MHz. 

Dynamic range better than 4100dB CW(N) at 14MHz. 
Frequency stability better than + 10ppm after warm up. 
Dual VFO’s and 8 memories with VFO/memory transfer 
feature allowing more flexible split frequency 
operation. 

Programmable memory scanning with scanstop 
threshold adjustable with the RF Gain control. 

All accessories installed including AM, FM, Marker, 
Speech processor, shift filters, 600Hz CW filter and 
keyer. 

New heatsink design and ducted cooling system allow 
100W 0/p at 100% transmitter duty cycle *. 

Selectable semi break-in or full break-in and built in 
inambic keyer with dot-dash memory. 

Three microprocessors control most of the switching 
and adjusting functions normally done by hand and 
optional CAT interface unit allow further operating 
flexibility with an external computer. 

* 400% duty cycle only with the FP757HD. 


FT757GX All Modes and Filters Fitted 
FP757GX Switched Mode PSU 50% Duty.. 
FP757HD Heavy Duty PSU 100% Duty 
FC757AT Automatic Antenna Tuner 


GRIMSBY STOKE 

SMC (Humbridge) SMC (Stoke) 

247A Freeman St 76 High Street 
Tolke Pits, 
Stoke 


£685.00 inc 
..£149.00 inc 
£162.50 inc 
£231.50 inc 


LEEDS 
SMC (Leeds) 
257 Otley Road 
Leeds 16, 
Yorkshire 
Leeds 

(0532) 782326 
9-5.30 Mon-Sat 


BUCKLEY 
SMC (T.M.P) 
Unit 27 Pinfold Workshops 
Pinfold Lane, Buckley 
Buckley 
(0244) 549563 
9.30-5.00 (Lunch 11.45) 
Tue-Sat 


CHESTERFIELD 
SMC (Jack Tweedy) Lid 
102 High Street 
New Whittington, 
Chesterfield 
Chesterfield 

(0246) 453340 
9-5.30 Tue-Sat 


36/38 Rumbridge Stree: 
Totton, 
Southampton 
Southampton 

(0703) 867333 
9-5.30 Mon-Sat 


Kidsgrove 
(07816) 72644 
9-5.30 Tue-Sat 


(0742) 59388 
9.30-5.30 Mon-Sat 


Jersey 
(0534) 77067 
9-6pm Mon-Sat 


S.M. HOUSE, RUMBRIDGE STREET, TOTTON, SOUTHAMPTON S04 4DP, ENGLAND 
Tel: Totton (0703) 867333, Telex: 477351 SMCOMM G, Telegrams: “Aerial” Southampton 
See preceeding pages for telephone numbers of Agents and above for Branches. 


Head office 
Mail orders 
Service & Spares 
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COMPARE THESE FEATURES 


a 


THE CHOICE OF THE PROFESSIONALS 


* SPECIALLY DESIGNED FOR EUROPEAN MARKET 
* MICROPROCESSOR CONTROLLED 32,000 


* CHANNELS 
* AM & FM ALL BANDS 


* WIDER COVERAGE: 26-58, 58-88, 108-180, 380-514MHz; 
includes 10m, 6m, 4m, 2m & 70cm Amateur bands 

* 5KHz & 12%kHz FREQUENCY INCREEMENTS 

* 16 MEMORY CHANNELS WITH DIRECT ACCESS 

* 2 SPEED SCAN/SCAN DELAY CONTROL 


* 2 SPEED SEARCH UP AND DOWN 


* SEARCH BETWEEN PRESET LIMITS UP AND DOWN 
* 3 SQUELCH MODES inc CARRIER & AUDIO 


* RELAY OUTPUT FOR Aux CONTROL 
* INTERNAL SPEAKER 


* EXTERNAL SPEAKER & TAPE OUTPUTS 
* LARGE GREEN DIGITRON DISPLAY BRIGHT/DIM 


* AM-PM CLOCK DISPLAY 
* 12V DC, 230V AC OPERATION 


& 


PREDELIVERY CHECK BY GAREX THE 


MAIN SERVICE & SALES AGENTS £299.00 inc VAT 


EXCITING NEW RANGE OF SCANNERS AVAILABLE 
SOON, INCLUDING THE SX-400. SAE FOR DETAILS 


SR-9 monitor: 2m FM with 144-146 MHz full coverage VFO + 11 xtal 
controlled channels; ideal for fixed,/M,/P us 
CRYSTALS FOR NR-56, 


DELIVERED 


* REVCONE x 


A superb quality 16 element, all British made, VHF/UHF broadband fixed aerial from 
Revco. Ideally suited to SX200 and other VHF/UHF Receivers. 
Covers 50-500MHz PRICE £24.95 inc 


Starter pack 5 each value (305 pieces) £3.10 
Standard pack 10 each value (610 pieces) £5.55 
Mixed pack, 5 each VaW +1% W (610 pieces) £5.55 
Giant pack, 25 each value (1525 pieces) £13.60 


PYE RADIOTELEPHONE SPARES (SAE full list) Ex equip, 
Cambridge AM10 10.7MHz I.F.£3.65 2nd mixer £3 455KHz bl 


SCOOP PURCHASE OF BRAND NEW PYE WESTMINSTER 
SAE LIST. 


& PF-70 SERIES SPARES 


£9.40 ditto 25KHz £3. 455Hz AMIF £4.95 Audio bd. £1.95 


WESTMINSTER W15/W30AM RxRF 68.88MHz or 148.174MHz £6.95 10.7MHz 
IF (inc, 12YaKHz xtal filter) £8.25 2nd Osc £2.10 455KHz IF £5.65 455KHz block 
filter (12%2KHz) £7.35 Squelch £1.45 Aerial relays £1.50 PYE SPARES ARE 
OUR SPECIALITY COMPLETE UNITS ALSO AVAILABLE 
quelch conversion for Pye R/T equipment 
Ready Assembled, full instructions. Tailor-made, easy-fit design, replaces 
existing squelch board, with minimum of modification 
£6.30; for Vanguard AM25B (Valve RX) £6.10; for Transi 


GAREX FM DETECTOR and s 


£6.95 


_Phone 0296 668684, Callers by appointment only” 


MAIN DISTRIBUTOR OF REVCO PRODUCTS 


PRICES INCLUDE UK P&P and 15% VAT [am 


GAREX ELECTRONICS 


7 NORVIC ROAD, MARSWORTH, TRING, 


HERTS HP23 4LS 
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SUPERIOR 
SCANNER 


ALL-IMPORTANT 


e, 12V DC operation £47.50. 
SR-9, SR-11, HF-12, TM-56B All 2m channels from 
0 (145.00) to 33 (145.825). Also 144.80, 144,825, 144.85 Raynet at £2.60 (+ 20p 
post per order). Over 40 popular marine channels at £3.00 (+ 20p P&P) 
RESISTOR KITS a top selling line for many years. E12 series, 5% carbon 
film, 102 to 1m, 61 values, general purpose rating “4W or YW 


fully guaranteed, 
ock filter 12%eKHz 


s. For AM Cambridge 
stor Vanguard AM25T 


ELECTRO — TECH CO 


72 PRIMROSE HILL, HAVERHILL, SUFFOLK CB9 9LS, UK 
Tel: (0440) 61113 


TERMS: Cash, Postal Order, Cheque. Postage — 50 pence. Goods over £15 post free — (60p 
extra for every heavy item). All items brand new and 
24hrs, unless out of stock. Orders welcomed from cl 
INCLUSIVE OF A 5% DISCOUNT FOR A LIMITED 
Export, Catalogue 20p, SAE for free lists. Phone for appointments. 


guaranteed. Goods normally sent within 
ubs, schools, colleges etc. PRICES ARE 
PERIOD ONLY, so order soon. No VAT on 


BCY70 Mains Transformers 
9-0-9 1 Amp 297p. 12- 
0-12 1 Amp 352p 


—Antex Soldering 


ry 
CS 17 Watt 544p. XS 25 
Watt S75p. C 15 Watt 
535p. Spare tips 85p. 
IC Desolder bit XS 
270p. ST4 Iron stand 
with sponge 190p. 
Hook and finger 
protector CS, XS 15p. 
Sponge for ST4 30p 
Solder 5 core size 12, 
18SWG 400p. Desold- 
ering Pump  S525p. 
Spare nozzle 77p. 


15p 

9p | ZTX500 15p 
BC182L 9p | MPF102 44p 
BCi84L 8p | 3SK88 90p 
BC212L 114p-| 2N697 23p 
BC213L 11p | 2N2222A22p 
BC214L 9p | 2N2646 49p 
8C307 10p | 2N2905 23p 
8C237 9p | 2N2905A 


Switches (more in 
stock) Sub min toggle 
DPDT 71p. Min toggle 
SPST 88p. Min toggle 
SPDT 85p. Min toggle 
2N3053 DPDT 99p. Min toggle 
BC441  37p | 2N3054 60p | Centre off 110p. DPDT 
8C477 33p | 2N3055 48p | Min side DPDT 20p. 
BC478 33p | 2N6027 32p | Min push to make 17p. 
BC183L 11p | 2N3703 10p Min push to break 24p. 
BD115 6414p | 2N3705 10p 

BD131 39p | 2N3706 10p Plugs and Sockets 
BD135 44p | 2N3773214p | PL 259 44p. Reducer, 
BD136 33p | 2N3819 22p | large or small 15p. 
BD244B 30p | 2N3820 44p | BNC plug 110p. BNC 
BF259 39p | 2N3904 1141p | socket round hole 
BU205 176p | 2N3906 11p |110p. BNC socket 
BU208 187p | 2N5457 39p | square hole 4130p. 
4mm plugs/sockets 
Polystryrene Caps. 160vDC | 22p (banana _ type) 
22pf - 3300pf 9p. 5600pf 11p. | 25mm croc clips 7p 
6800pf 12p. Red/Black 35mm croc 
clips 9p __ insulated. 
Dalo Etch resist pen 
95p. Assorted PCB 
transfers 65p. Ferric 
chloride crystals Y2lb 
110p. Verroboard 0.1 
Pitch Size 95 
Resistors: E24 Carbon film 25x127mm 98p. Neon 


/4W ip mains tester 500v max 
TW 2p All Preferred Values 60p. 


Mixed Dielectric. 1000v DC 
0.047mf Sip. 0.01mf 46p. 
0.1mf 62p. 


0.2 LED’s 
Led Red 8p. Led green 


11p. Led yellow 11p. 

Clips 4p each . ORP 12 

90p. MEL 111 NPN 

photo darlington, cost 
ip each. 


Chokes High Q Ferrite 
Cored 2.5 mh S8p.5 mh 
64p. 7.5mh 64p. 10 mh 
65p. 1.5 mh S8p 5 uh 
65p. Trimmer 
Capacitor compres- 
sion. Type 3-40pf 33p. 
Type 50-450pf 34p. RG 
58 50ohms 25p/yd 
DRR2 High gain dual 
range coil 1, 2, IC 
receivers, build your 
own. Cost 190p. 
Jackson variable 
capacitors. Type 0 Dual 
gang 10-365pf 625p. 
Type 0 Single gang 
100-365pf 440p. 


C804 Type 

10pf 5O00p. 25pf 540p. 
SOpf 540p. 100pf 600p. 
DILECON Variable 
Capacitors etc. 500pf 
430p (other values in 
stock). Slow motion 6:1 
drive 195p. Miniature 
trimmers 2-10pf 35p 
22-22pf 35p. 5.5-65pf 
30p. 


Ferrite Beads. FX 1115 
2p each 12" type 2p 
each. Brass spindle 
extenders 135p. 


Diodes (more in stock) 
1N4001 4p = 1N4005 6p 
1N4002 Sp 1N4006 7p 
1N4003 Sp 1N4007 7p 
1N4004 6p 1N4148 3p 


1 


~_ | Bridge Rectifiers 
1 Amp 50v 2 


1 Amp 100v 20p 
1 Amp 200v 25p 
2Amp 50v 33p 
2Amp 100v 35p 
2Amp 200v 44p 


5 Amp 220v 90p 
6 Amp 440v 109p 


SCR 
C1060 


10 Amp 400v 90p 
16 Amp 100v 110p 
1 Amp 50v 65p 
1 Amp 200v 75p 


Triacs 
2 Amp 400v 80p 
4 Amp 400v 82p 


8 amp 620v 110p 
10 Amp 400v 140p 


82p. 63v Range 2.2mf 
9p. 4.7mf 9p. 10mf 9p. 
22mf 10p. 33mf fip. 
47mf 12p. 100mf 20p. 
220mf 26p. 470mf 35p. 
63v Range Axial 0.47mf, 
1, 2.2, 4.7mf 9p. 10mf 
10p. 22mf 17p. 1000mf 
85p. 2200 mf 169p. 
470mf 50v axial 37p. 
1000mf 25v axial 3Op. 


4700mf 


263p. Clip for above 


10p 


Capacitors 
Electrolytic, suitable 
PCB 16v Radial 10, 
22mf 7p. 47, 100mf 9p. 
470mf 13p. 1000mf 31p. 
2200mf 41p. 35v Radial 
4.7mf 10p. 10mf 10p. 
22mf 12p. 100mf 4 

220mf 23p. 470mf 33p. 
1000mf 


SOp. 2200mf 


63v tag can 


Dec 83 
SL6440 mixer......... 
Continuity tester.. 
4001/4011 tester... 
SL6270 Data Brief 


£2.25 

.£0.99 
. £0.99 
.. £0.99 


Jan 84 


Capacitance meter ctrl...... £3.85 
Capacitance meter disp.....£1.40 
Cymar Q mete.......cccccese £2.65 


INS 8080A 8 bit microprocessor 244p. TDA 1022 
Heat sinks, Aluminium boxes, knobs, insulators 
ribbon cable, capacitors etc, listed in our catalogue and 


550p, ZN 414 90p, LM 3909 83p, CA 3140 40p. 
, tools, plugs, computer sockets and plugs, 


price lists. 
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Zener diode checker 


REW Bichron II 
Feb 84 


Real time clock... 
NiCad charger. 
Step attenuator... 
Crowbar protection 


March 84 


LM380 Audio amplifier 


April 84 


10.7MHz oscillator. 
455kHz oscillator... 


All prices are inclusive of postage, packing etc 


EDWARDSCHILD LTD, 


453a Becontree Ave, Dagenham, Essex RM8 3UL 


FREE CATALOGUE! 
Our Great New Illustrated Catalogue is packed with 
information on superb quality, professional burglar 
alarm equipment. 


IT TELLS YOU ALL YOU NEED TO KNOW! 
TRADE ENQUIRIES WELCOME 


RADIO AND ELECTRONICS WORLD 
Printed Circuit Boards from Edwardschild Ltd 


B 


NO CHARGE FOR POST & PACKING. SEND SAE OR TELEPHONE 
NOW FOR YOUR FREE COPY! ; 


A. D. ELECTRONICS 
SECURITY MANUFACTURERS 
217 Warbreck Moor, Aintree, Liverpool L9 OHU 
Tel: 051-523 8440 
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takes a look 


20MHz Oscilloscope 
HM 203-4 
Oscilloscope trace of signal obtained from placing sensor 
in magnetic field of small transformer 


The early 19th century saw the discov- 
ery of the magnetic effects of electric 
current by Oersted in Copenhagen; the 
Professor had noticed how a nearby 
electric current affected a magnetic 
compass. 

Faraday, some ten years later, discov- 
ered that not only did an electric current 
produce a magnetic field but that a 
changing magnetic field would induce a 
current in a conductor — this interaction 
between magnetism and electricity is 
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The Sprague 3020 and 634552 Hall effect devices 


now known as electro-magnetic induc- 
tion. 

Perhaps its most important use today is 
in the generation of electricity; power 
stations have developed almost unbe- 
lievably since Edison’s first station (circa 
1880) which supplied a handful of 
consumers in New York. 


The Hall effect 
One of the consequences of the 
interplay between magnetism and 


Hall effect Magnetometer with sensor mounted 
on bare board in front of main unit 


electricity is that placing a current- 
carrying conductor in a magnetic field 
causes it to experience a force; the 
electric motor relies on this phe- 
nomenon to turn its rotor. Because the 
current is the net effect of a large 
number of moving electrons, it is 
reasonable to assume that force experi- 
enced by the conductor is the result of 
the sum of the forces undergone by the 
electrons — and so each electron is 
subjected to an individual force. The 
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NEW IDEA 


PERSONAL COMMUNICATIONS OPEN MON-SAT 10am-7pm 
SUN 11am-2pm 


NEW APPEARANCE 2M FM HANDHELD 

ITS CALLED KENDY KT200E 

* Small size and light weight synthesised 800 channel. 

* Desired frequency can be selected by thumb wheel 
switch. 

* Transmitting output power can be changed in two steps 
of High (1.5W) or Low (150mW) 

* Good for fluctuation of power voltage, and can operate 
within 5.5V (min) 12v (max) 


PRICE £159.00 
ACCESS. VISA. INSTANT FINANCE. WITH CALL SIGN FOR 
CALLERS AT THE SHOP. 


NEW RANGE OF SUN ANTENNA 
Mobile 2m KG-5 3db 2) 


FULL AUTOMATIC ANTENNA ROTATOR 

* Vertical load 50Kg 

* Mast size 22-40mm diameter 

* Stationary Braking Torque: 1000 Kg-cur Min. 
* Rotation 360° — with mechanical stop. 

* Drive motor voltage AC 24V. 

* Wind Load Area 0.25m?. 

* Rotation torque: 200 Kg cm min. 

* Rotation Time 50Hz —.70° seconds. 

PRICE £39.90 


SPECIAL OFFERS 


RADIO PRODUCTS RTTY INTERFACE FOR 80V mechanical 
printers or 5v TTL computers 


PLUGS, CONNECTORS, CABLE, POLES, ROTORS, 
FERRITE RING. ALWAYS IN STOCK. H100 CO-AX. 


KENDY REPAIRS & SERVICE CARRIED OUT ON ANY RADIO 
EQUIPMENT. 10m convertions carried out. 


SURPLUS AMATEUR RADIO EQUIPMENT BOUGHT FOR CASH ANYTHING CONSIDERED WORKING OR 
FAULTY. BEST PRICES PAID. 


Fullrange ot | NEW IDEA LIMITED | Futrange ot: 


OSKERGLOCK| PERSONAL RADIO COMMUNICATIONS | Lots of cheap 
SWR 2m Antennas. 


BRIDGES. | 183 FLAXLEY ROAD, STECHFORD Slim Jim folded 
eee BIRMINGHAM B33 9HQ a element . 
BNOS. 021-784 3129 near Laamenc 


Kits Wall 
TONNA. Brackets. 
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result of the force on each electron 
manifests itself as a migration of the 
electrons to one side of the conductor. 
The surplus density of electrons on one 
side creates a potential difference 
across the sides of the current-carrying 
conductor when it is in a magnetic field. 
The phenomenon was discovered in 1879 
by E H Hall, after whom it is named. 

Figure 1 shows what happens. The 
force on the electrons acts orthogonally 
to the direction of the current and the 
magnetic field —so it pushes them to one 
of the side walls of the conductor. The 
charge builds up until the electrostatic 
force acting on like-sign carriers bal- 
ances the magnetic force. 

The magnitude of the Hall voltage is 
given by the expression: 


Bl 
nQWw 


VHall= 


where B is the magnetic field, | the 
current, Q the electron’s charge, n the 
density of charge carriers, and W, the 
width of the conductor. 


Unit of flux density 

For a given size of conductor, the Hall 
voltage can be optimised by increasing 
the current carried and minimising the 
density of charge carriers. Semiconduc- 
tors are preferred because the carrier 
density is low - although high enough to 
allow suitable currents to be passed. 
While the Hall voltage is created by 
electrons in conductors, the dominant 
charge carrier may be positive or 
negative in semiconductors (depending 
on the semiconductor type) and hence 
the potential is signed accordingly. 
Typically, asmall volume of semiconduc- 
tor will generate a millivolt or so with a 
few milliamps of current per Gauss; 
conductors carrying a few amps only 
produce a few microvolts. 

The Gauss is a convenient unit of 
magnetic flux density - the Earth’s 
magnetic field is approximately 0.5 
Gauss. Magnets around the home may 
have field strengths of several hundred 
Gauss. Perhaps the strongest fields are 
those around pulsars where incredibly 
high densities of matter support fields of 
one million million Gauss which are 
believed to cause electron-positron 
annihilation — one hypothesised source 
for the pulsar’s electromagnetic emis- 
sions. 


Devices 

The Hall voltage may be measured by 
connecting wires onto the sides of the 
(semi-)conductor. Once brought outside 
the source, it may be processed as 
required. There are two common device 
types which use the Hall effect. The first 
is the magnetic switch, typified by the 
Sprague 3020 — a low-cost digital switch 
whose interior is shown schematically in 
Figure 2. 

The sensor, amplifier, and Schmitt 
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HALL EFFECT DEVICES 


E, HAS +ve HALL VOLTAGE RELATIVE TO E, 
E 
1 


ELECTRONS UNDERGO A 
DOWNWARDS FORCE 


B: MAGNETIC FIELD “INTO” CONDUCTOR 
FROM FRONT __- 

E;.E2: ELECTRODES 

|; CURRENT FLOWING IN CONDUCTOR 


Fig 1 Schematic of Hall effect on current-carrying conductor 


4.5 to 24 VOLTS 
(1) 


SUPPLY 
REGULATOR 


HALL 
EFFECT 
SENSOR 


COMPARATCR 


OUTPUT 


SCHMITT 
TRIGGER 


GROUND 


(2) 


Fig 2 Schematic of Sprague 3020-type Hall effect switch 


100k 


TO OTHER INTERRUPTING DEVICES 


N Sy 


MAGNET 


3020 DEVICE 


the 3020's output will pull the TRQ 

~we__line low when the magnets south 
pole is near, otherwise it does not 
affect the operation of the IRQ 
line which may be connected to 
other devices 


Fig 3 Using the 3020's open-collector output to drive a 6800 microprocessor’s IRQ line 


trigger are supplied via a voltage 
regulator to stabilise the switch against 
changes in supply potential. The ampli- 
fier magnifies the potential difference 
across the sensor and passes the 
amplified voltage to the trigger circuit to 
clean-up the level to digital ‘1’ or ‘0’ 
standards. The output is an open- 
collector transistor which is used as a 
currentsink—simplifying connection toa 
bus, for instance. Figure 3shows atypical 
application. 
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By fabricating the various sections ona 
monolithic structure the good matching 
of components obtained allows opera- 
tion over a wide range of temperatures. 
The magnetic field required to operate 
the switch is (approx) 200 Gauss, with a 
hysteresis of a few tens of Gauss to 
prevent erroneous switching when the 
field strength is near the critical value. 
The Hall effect is sensitive to the polarity 
of the field, so it is important to use the 
correct ‘end’ of the magnet - with this 
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SLNA 145sb 
preamplifier for 
Yaesu’s FT290 
transceiver. 
£27.40 + £1.20 
p&p inc VAT 


Why is it that in a little over a year muTek’s SLNA 145sb preamplifier for 
the FT290 has been a hit on such a big scale? 


The answer isn’t really obvious. Good engineering often isn’t. But that IS 
the answer: good engineering. But why is it that muTek products work so 
well? You see there’s an awful lot more to good engineering than merely 
finding the ‘right’ transistor for example. There’s a lot more to it even than 
the extensive use of computer-aided systems analysis and design 
_ techniques, or the use of quality components and printed circuit boards. 
There’s experience, and that’s one item that’s always in stock at muTek. 
Experience in the design of everything from synthesised uhf signal 
generators, to downconverters for microwave pay-tv systems, to antenna 
test equipment. Lessons learnt in such projects benefit our amateur radio 
customers today. There’s another thing too — backup. How many people do 
you know who've paid for factory service or repair of their muTek products, 
in or out of guarantee? We care! What about reliability? That’s simple — we 
couldn't afford to offer such deep support if we had reliability problems!! 
Delivery? We've had problems in the past, and we’ve admitted it! However, 
these problems are now receeding into history, and we are now usually 
able to supply most of our range if not from stock, then within a few days. 


We enjoy making amateur radio equipment: it’s an extraordinary 
challenge to do it well. We may make equipment for radio amateurs, but 
we're anything but amateur in our attitudes to our work! 


muTek lammited — the rf technology company 


= 


Dept RW, Bradworthy, Holsworthy, Devon EX22 7TU (040924) 543 
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OFFSET 
NULL TRIMMER 


[pin | FUNCTION 
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HALL VOLTAGE 
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1kO 


LINEAR 
HALL DEVICE 
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100-0. 100uA 
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Fig 5 Simple DC amplifier for use with the 634552 device 


R; > 1k 
Gain ~ Rd/R; 
C, sets low frequency response 


ci 
TO PIN 6, IC1 


TO PIN 3, IC2 


Fig 6 AC amplifier for oscillating fields 


device, as the South pole of the magnet 
approaches the sensor, the output 
transistor is switched on. 

The other type of sensor allows the 
user to have access to the Hall voltage. 
The 634SS2, available from Maplin, RS 
Components, and other suppliers, has 
the pin-out shown in Figure 4. Two supply 
connections are used to provide the 
basic current from which the Hall effect 
is derived, and two signal connections 
allow extraction of the Hall voltage- one 
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220n 


R2 


AC OUTPUT TO 
OSCILLOSCOPE 
OR AC VOLTMETER 


output increases by approximately one 
millivolt per Gauss while the other 
decreases. The exact potential 
developed is dependent on the supply 
voltage and load on the outputs. The 
device is reasonably linear over a range 
of -400 to +400 Gauss. Note that the 
potential between the outputs is not zero 
for a zero magnetic field; offsets in Hall 
devices can easily be caused by the non- 
alignment of the Hall voltage taps on the 
sensing semiconductor. 


(total meter resistance) 


Measurements 

A simple circuit to measure the output 
is shown in Figure 5. The sensor is placed 
on aremote board to allow movement of 
the sensor—acalibration coil may also be 
attached to this board, and its construc- 
tion is described later. Audio coaxial 
cable carries the transducer’s output to 
the straightforward DC amplifier circuit. 
IC1 is a DC-coupled differential ampli- 
fier which nulls most of the bias voltage 
on the outputs; a potentiometer, VR1, is 
used to remove the remaining bias 
between the inputs which is present 
even when there is no external magnetic 
field. |C2 acts as asimple DC amplifier to 
multiply the residual signal from IC1. If 
only alternating magnetic fields were of 
interest, |C2 and its associated compo- 
nents could be replaced by the AC 
equivalent shown in Figure 6with output 
to an oscilloscope. 

The range of magnetic fields that can 
be measured (as calculated from the 
manufacturer’s data) is 1 to 500 Gauss 
(approx).. Because it is difficult to 
calibrate the instrument, the readings 
are best interpreted as a guide to the 
field strength - use of the probe shows 
how rapidly the magnetic flux from a 
simple bar magnet decreases with 
distance from the magnet; comparing 
the flux density at the transducer caused 
by a magnet physically touching the 
plastic package and that of amagnet with 
a package-magnet distance of 1mm, 
shows a 25% drop. 

The Hall effect sensor and its circuit 
shown in Figure 5 may be roughly 
calibrated by passing a known current 
through a coil as shown in Figure 7. The 
magnetic field at the centre of a 
scramble-wound coil of minimal length 
may be shown to be 


__CNi 
aaa 


Gauss 


where N isthe number of turns inthe coil, 
i is the current, R is the radius of the coil, 
and C is a constant of value 6.282 x 10”. 
(MKS system of units) 

A current of 25mA in a coil of 1cm 
radius should produce afield of 5 Gauss; 
as shown by the equation, the field 
scales directly with the current. Note 
that in order to achieve the correct coil 
geometry, fine wire (42 swg) should be 
used for the 250 turns used as the N inthe 
above equation. 


Applications 

The Hall effect has found its uses in 
diverse situations. Perhaps the most 
common use is in keyboard switches. 
Normal conductive switches use the 
downward motion of the key to rub two 
contacts together, or flex a metallic 
dome onto another connector. With a 
magnetic switch, the key motion movesa 
small permanent magnet towards a Hall 
effect switch, like the 3020 described 
earlier. When the flux reaches a critical 
value, the electrical output is activated — 
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HALL SENSOR 


SUPPLY TO COIL—— 


ELECTRICAL CONNECTIONS 
TO SENSOR 


Fig 7 Location of coil and sensor 


SMALL PERMANENT MAGNET. —* 
MOUNTED ON WHEEL 


HALL — EFFECT Se 
TRIGGERS EACH TIME — PULSES TO COUNTER CIRCUIT 


MAGNET PASSES 


Fig 8 Simple revolution counter 


> Northern Amateur Radio Societies Association 
A 


The Association is holding its 22nd Annual Radio/ 
Electronics Exhibition at Pontins Holiday Village, 
Ainsdale, Southport, on Saturday 7th April and Sunday 
8th April 1984, opening at 11.00am each day. 

It will include inter-club quiz, construction contest, 
grand raffle, RSGB book stall, amateur computers, 
NARSA stands and trophy, a demonstration station, and 
Trade Stands featuring all types of radio/electronic 
equipment.Bring-Buy Stand. 

Admission will be £1 per day, but lots of 20 or more 
tickets may be booked in advance from Mike Bainbridge 
G4G5Y, 7 Rothbury Close, Bury BL8 2TT at a 20% 
discount by sending the appropriate cash and SAE. 

Chalets may be booked direct from Pontins 0704 77165 
and range from £11 + VAT (2 persons) to £31 + VAT (6 
persons). 

Bar and Restaurant facilities will be available during 
the day while the Restaurant will be open for breakfasts 
and from 1700 to 1900 on the Saturday evening. There 
will be evening entertainment limited by the capacity of 
the entertainment hall. Children’s play areas will be 
available during the days. 

Car parking will be available at a small charge but 
please follow all instructions of attendants to avoid 
congestion. 

Talk in will be available on S22 or other available 
simplex channels. 

Come along and enjoy yourself at this family weekend 
exhibition and make it a great success. 
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COIL WITH SENSOR MOUNTED AXIALLY, 
IN PLANE OF COIL 


——NON- MAGNETIC (e.g. EPOXY) SUPPORT 
FOR COIL 


CIRCUIT BOARD 


WHEEL ROTATES WITH SHAFT 


owing to the sensor’s hysteresis, there is 
seldom any problem with bounce. 

Because there is no physical switch- 
ing, there is no danger of a spark 
(however small) being generated. 
Hence, Hall effect devices may be used 
in hazardous environments where a 
spark could cause an explosion or where 
the environment may severely corrode 
any metallic switch contacts. 

Linear and rotational motion can be 
sensed by placing a small permanent 
magnet on the moving object and siting 
the Hall effect switch in the object's path 
as required. Figure 8 shows how a 
revolution recorder may be made. There 
are many situations (in photographic 
equipment and astronomical instru- 
ments, for instance) where light in the 
visible or infrared parts of the spectrum 
cannot be tolerated -— again the Hall 
effect switch makes a suitable alterna- 
tive to. the optical encoder or opto- 
interrupter whose light might stray. 

Commercial magnetometers based on 
Hall devices typically cover field 
strengths from a few Gauss to a few tens 
of kilogauss with accuracies round the 
few per cent level. The Hall effect may 
seem an ideal method to use — but the 
flip-coil is still important. This has the 
advantage of being based on _ fun- 
damental physical principles — a moving 
coil in a magnetic field can have its roots 
traced back to Faraday. 


Hiv NtRONICS 


nai APPROVED 
=o DEALER 


(3) ICOM |, 


DRIVE SHAFT 


(0632) 
761002 
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ic-751 


AUTHORISED DEALERS FOR ALL ITEMS STOCKED 
ICOM, YAESU, KDK, TONNA, DATONG, MICROWAVE 
MODULES, WELTZ SHURE 

HANSEN, KENPRO, C.D.E, DAIWA, TONO HY-GAIN, 

A.E.A., T.A.L., G -WHIP 

A.K.D., HI-MOUND, SMC ANTENNAS, WESTERN 
ANTENNAS 

Comprehensive stock of plugs — sockets — antenna 
mounting Hardware R-F. Cables Rotator control 
cables, Mail Orders Welcome 
= 129 Chillingham Road 
Newcastle-upon-Tyne 


Open Tues-Sat 10am to 6pm 
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OMPUTER WAREHOUS 
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Fully refurbished DIABLO/DRE series 

DEC RKOS5, NOVA, TEXAS compatible. 
Front load. Free stand or rack mount 
Exchangeable type (via lid removal) 
me3029 PSU unit for 2 drives 

DIABLO/DRE 44-4000A/B 5+5 ex stock from 


1000's of spares for S30, 4000, 3200, HAWK ex stock. ; 
Plus in house repair, refurbishing service. 


Call for details or quotation. 


SOLID STATE SWITCHES 


wee IR D2402 
enables on off control of 240 V AC loads up to 

600 watts, direct from your micro etc. Fully isolated 
3-32 v DC input with zero voltage switching. 


Matchbox size solid state switch 


Complete with data £6.99 + pp 


250,000 other relays EX STOCK call for = S, A 


Keep your hot OLING and RELIABLE 
with our range of BRAND NEW professional 
cooling fans. 

ETRI S9XUO! Dim. 92 x 92 x 25 mm. 
Miniature 240 v cquipment fan complete with 
finger guard. £9.95. 

ULD JB-3AR Dim. 3” x 3” x 2.5" compact 
very quiet running 240 v operation. NEW £6.9! 
BUHLER 69.11.22. 8-16 v DC micro 
miniature reversible fan. Uses a brushless 
servo motor for extremely high air flow, 


almost silent running and guaranteed 10,000 “ %, 
'y 


hr life. Measures only 62 x 62 x 22 mm. 
Current cost £32.00. OUR PRICE ONLY 
£12.95 complete with data. 
MUFFIN-CENTAUR standard 4” x 4” x 1.25” 
fan supplied tested EX EQUIPMENT 240 v at 
£6.25 or 110 v at £4.95 or BRAND NEW 240v 
at £10.50. 1000's of other fans Ex Stock 

all for Details. Post & Packing on all fans £1.69 


8" WINCHESTERS 


BASF 6172 23 mb 8” winchester disk 
drive. Complete unit consists of sealed 
cavity with 3 x 8” plattens and CPU based 
control logic on 3 pcb’s. Multiplexed i/o 
with the BASF “DISK BUS” interface is via 
asingle 40 way cable. Units have been 
carefully removed from believed working 
equipment — but at the pace satel price of 
ONLY £125.00 are sold without guarantee. 
Supplied complete with 200 + page. tech 
manual. Additional +5V DC, -12VDC, 
+24VDC £65.00 

Carriage & Ins £10.00 


SOFTY 2 


The amazing SOFTY 2. The complete “toolkit” 
for the open heart software surgeon. Copies, 
Displays, Emulates ROM, RAM andEPROMS 
of the 2516, 2532 variety. Many otherfeatures 
include keyboard, UHF modulator. Cassette 
interface etc. Functions exceed capabilities of 
units costing 7 times the price! Only 


£169.00 pp£1.95 Data sheet on request 


DATA MODEMS 


Join the communications revolution with our 
range of EX TELECOM data modems. Made to 
most stringent spec and designed to operate 
for 24 hrs per day. Units are made to the 
CCITT tone spec. With RS232 i/o levels via 
a 25 way'D' skt. Units are sold in a tested 
and working condition with data Permission 
may be required for connection to PO lines. 


MODEM 2B “Hackers Special” fully fledged 
up to 300 baud full duplex, ANSWER or CALL 
modes. AUTO ANSWER. Data i/o via 
standard RS232 25 way ‘D’ socket. Just 2 wire 
connection to comms line. Ideal networks etc. 
Complete with data, tested, ready to run ata 
NEW SUPER LOW PRICE of OWLY £65.00 + 
VAT + Carr. 

MODEM 20-1 Compact unit for use with 
MICRONET, PRESTEL or TELECOM GOLD 
etc. 2 wire direct connect. 75 baud transmit 
1200 baud receive. Data i/o via RS232 'D' 
socket. Guaranteed working with data £49.95 
MODEM 20-2 same as 20-1 but 75 baud 
receive 1200 baud transmit. £130.00 

DATEL 4800 sync service. RACAL 
MPS4800 ex TELECOM good condition. 
£395.00 + VAT. 


| NEW DSL2123 Multi Standard modem 


selectable V21 300-300 
V23 1200-75 full duplex. Or 1200-1200 haif 
duplex modes. Full auto answer via modem or 
CPU. LED status indicators. CALL or ANS 


ramet 75-1200, 
ir 


| modes Switchable CCITT or BELL 103 & 
| 202. Housed in ABS case size only 2.5” x 8.5” 


\ 

] 

of 
fw N 


.. 


x 9”. £286.00 + VAT 
For further data or details on other EX STOCK 


=. modems contact sales office. 


Carriage on all modems £10.00 + VAT. 
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HARD DISK DRIVES 


2.5 Mb disk drives. 


£250 


1000’s OF 
BARGAINS = 
FOR CALLERS 


CAVE OF COMPUTER AND ELECTRONIC EQUIPME 


HOT LINE DATA BASE 


DISTEL© 


THE ORIGINAL FREE OF CHARGE dial up data base. 
1000's of stock items and one off bargains. 
ON LINE NOW - 300 baud, full $99 CCITT tones, 8 bit 


word, no parity. 01-679 1888 
MAINS FILTERS 


Cure those unnerving hang ups and data glitches caused 
by mains interference. 

SD5A As recommended by ZX81 news letter, matchbox 
size up to 1000 watt load £5.95 
L2127 compact completely cased unit with 3 pin fitted 
socket. Up to 750 watts £9.99 


VE SUPER PRINTER SCOOP 
ND -ewTRONICs 739-2 


The “Do Everything Printer” at a price that will 

NEVER be repeated. Standard CENTRONICS 

rallel interface for direct connection to BBC, 

7 ORIC, DRAGON etc. Superb: print quality with full 

3 in addressable grapnics and 4 ype onts plus 

HIGH DEFINITION internal PORTIONAL SPACED 

MODE for WORD PROCESSOR applications. 80-132 

columns, single sheet, sprocket or rol paper handling plus 

much more. Available ONLY from DIS! ELECTRONICS 

at the ridiculous price of ONLY £199.00 + VAT Complete with 

full manual etc. Limited quantity -Hurry while stocks last. 

Options. Interface cable (specify) for BBC, ORIC, 

) DRAGON or CENTRONICS 36 wa) £12.50. Spare ribbon 

£3.00 each. BBC graphics screen dump utility program £8.50. 
e £10.00 


£550.00 
£295.00 
£125.00 


£995.00 


A ineesive purchase cf these geek top : 

printer -terminals enables us to offer you 4 

these guality 30 cps printers at a SUPER FROM EI9S + CAR.+VAT © ). 

LOW PRICE against their original cost of Fully fledged industry standard ASR33 data 
over £1000. Unit comprises of full QWERTY, § termin: any features including ASCII 
electronic keyboard and printer mech with keyboard and printer for data |/O:auto data 
print face similar to correspondence quality § detect circuitry. RS232 serial interface. 110 
typewriter. Variable forms tractor unit baud, 8 bit paper tape punch and reader for 
enables full width — up to 13.5” 120 column _§f off line data preparation and ridiculously 
paper, upper — lower case, standard RS232 # cheap and reliable data storage. Suppliedin 


serial interface, internal vertical and a6; Hy A 
hori j ‘ good condition and in working order 
orizontal tab settings, standard ribbon Options: Floor standé# 2.50 +VAT 


adjustable baud rates, quiet operation plus 
many other features. Supplied complete KSR33 with 20ma loop interface£é 125.00 + 
Sound proof enclosure £25.00 + VAT 


with manual. Guaranteed working £130.00 or 
ear manrny optional floor stand £12.50 
rr & Ins .00. 
PROFESSIONAL KEYBOARD OFFER 
An advantageous purchase of brand new surplus allows a great QWERTY, full travel, 
chassis ke’ rd offer at fractions of their original costs. 
ALPHAMERIC 7204/60 full ASCII 60 key, 
output plus strobe. Dim 12” x 6” +5 &-12 DC. £39.50. 
DE: Uncoded keyboard with 67 quality, GOLD, normally open switches on 
standard X, Y matrix. Complete with 3 LED indicators & i/o cable — ideal micro 
conversions etc. pcb DIM 15” x 4.5" £24.93 Carriage on keyboards £3.00. 


SUPER DEAL? NO — SUPER STEAL!’ 


The FABULOUS 25CPS TEC Starwriter 
BRAND ew at ONLY £499-+ VAT===, 


Made to the very highest 
spec the TEC Starwriter. 
FP1500-25 features a 
heavy duty die cast 


upper, lower + control key, parallel TTL 


Vg 
i —— 3 ay 


§ chassis and DIABLO type 


print mechanism giving 

superb registration and 

‘print quality. Micro- 

processor electronics 

toffer full DIABLO/QUME 

command compatability 

land full control via CPM Wordstar etc. 


2 BA11-MB 3.5” 


Optional extras: RS232 data cable £10.00. Tech manual £7.50. Tractor feed 
1140.00. Spare daisy wheel £3.00. Carriage & Ins. (UK Mainland) £10.00. 


66% DISCOUNT # 


COMPONENTS 
EQUIPMENT 
Due to our massive bulk purchasing programme which enables us to bring you the best possible 
bargains, we have thousands of I.C.’s, Transistors, Relays, Cap’s, P.C.B.'s, Sub-assemblies, 
Switches, etc. etc. surplus to our requirements. Because we don't have sufficient stocks of any 
‘one item to include in our ads. we are packing all these items into the “BARGA/N PARCEL OF A 
LIFETIME’. Thousands of components at giveaway prices! Guaranteed to be worth 
at least 3 times what you pay. Unbeatable value!! Sold by weight. 


2.5kls £4.25 + pp £1.25 kis £5.90 + £1.80 “eI 
10kis £10.25 + pp £2.25 20 kis£17.50+ £4.75 


rn 
ALL PRICES PLUS VAT ‘4 


S 

3 
32 Biggin Way, Upper Norwood, London 
Telephone 01-679 4414 Telex 27924 


All in one quality computer 
cabinet with integral switched é 
mode PSU, Mains filtering, and twin fan cooling. 
Originally made for the famous DEC PDP8 computer 
system costing thousands of pounds. Made to run 24 
hours per day the PSU is fully screened and will deliver a 
massive +5v DC at 17 amps, +15v DC at 1 amp and-15v 
DC at 5 amps. The complete unit is full 
removable top lid, filtering, trip switch, 
LEDs mounted on Ali front panel, rear cable entries, etc. 
etc. Units are in good but used condition - supplied for 
240v operation complete with full circuit and tech. man. 
Give your system that professional finish for only 
fae + Carr. on 19” “a anal 10.5” high. 

seable area 16”w 10.5" Ati 
Kpeable arte LESS PSU, with FANS etc. Internal dim. 
19”w. 16"d. 10.5”h. £19.95. Carriage & insurance £9.50. 


penceed with 
‘Power and ‘Run’ 


5” CASED Superb little unit made by 
HITACHI in ergonkncaly designed free 
standing case. Very high definition will eplay 
small but readable 132 columns wide! 12v 
opp. @ 800 ma, so ideal for mobile use. 
Supplied in AS NEW condition complete with 
data. Composite 75 ohm vid inp. Black & White 
CRT £45.00 or Green CRT £55.00 
Carr & Ins £5.00. 
12” CASED. Made by the British KGM Co. 
Designed for continuous use as a data 
display station, unit is totally housed in an 
attractive brushed aluminium case with ON- 
OFF, BRIGHTNESS and CONTRAST 
controls mounted to one side. Much 
attention was given to construction and 
reliability of this unit with features such as, 
internal transformer isolated regulated DC 
supply, all components mounted on two 
fibre glass PCB boards - which hinge out for 
ease of service, many internal controls for 
linearity etc. The monitor accepts standard 
75 ohm composite video signal via SO239 
socket on rear panel. Bandwidth of the unit 
is estimated around 20 Mhz and will display 
most high def graphics and 132 x 24 lines. 
Units are secondhand and may have screen 
burns. However where burns exist they are 
only apparent when monitor is switched off. 
Although unguaranteed ali monitors are 
tested prior to despatch. Dimensions 
approx. 14” high x 14” wide by 11” deep. 
Supplied complete with circuit. 240 volt AC 
operation. ONLY £45.00 PLUS £9.50 CARR. 
24” CASED. Again made by the KGM Co 
with a similar spec as the 12” monitor. 
Originally used for large screen data 
display. Very compact unit in lightweight 
alloy case dim. 19" H x 17” D x 22” W. All 
silicon electronics and composite video 
input make an ideal unit for schools, clubs, 
shops etc. Supplied in a used but working 
condition. 

ONLY £55.00 PLUS £9.50 CARR & IWS. 


SEMICONDUCTOR 
‘GRAB BAGS’ 


Mixed Semis amazing value contents 
include transistors, digital, linear, |.C.’s triacs, 
diodes, bridge recs., etc. etc. All devices 
juaranteed brand new full spec. with manu- 
‘acturer’s markings, fully guaranteed, 
50+ £2.95 100+ £5.15. 
TTL 74 Series A gigantic purchase of an 
“across the board” range of 74 TTL series 
|.C.'s enables us to offer 100+ mixed 
“mostly TTL” grab bags at a price which two 
or three chips in the bag would nnormally 
cost to buy. Fully guaranteed all |.C.’s full 
spec. 100+ £6.90 200+ £12.30 300+ £19.50 


DEC CORNER 


MOSTEK CRT 80E Brand new dual 
eurocard, Z80 based VT100 PLUS 
emulator with graphics etc 
Box, PSU, LTC 

DLV11-J 4 x EIA interface 

RKOS5-J 2.5 Mb disk drives 
PDP1105 Cpu, Ram, i/o, etc. 

RT11 ver. 3B doc kit 

LA36 Decwriter EIA or 20 ma 
KL8JA PDP 8 async i/o 

MI8E PDP 8 Bootstrap option 
DILOG DQ100 RKOS LSI 4 x RKOS disk 
controller £450.00 
LAXX-NW LA180 RS232 serial interface 
and buffer option £230.00 
LAX34-AL LA34 tractor feed £85.00 
1000’s of EX STOCK spares for DEC 
PDP&8 PDP11 PDP15 & periperhals. 

Call for details. All types of ne 
equipment and spares wanted for prompt 

CASH PAYMENT 


Allprices quoted are for U.K Mainland, paid cash with order in Pounds Stirling PLUS VAT. Minimum order value£2.00, Minimum Credit 
Card order£ 10.00. Minimum BONA FIDE account orders from Government depts, Schools, Universities and established companies 
£20.00 Where post and packing not indicated please ADD £1.00. + VAT Warehouse open Morr Fri 9.30 - 5.30. Sat 10.15- 5.30. 
We reserve the right to change prices and.specifications without notice. Trade, Bulk and Export enquiries welcome. 


SE19 3XF 


rC Gee, G2UK 


A variety of interesting topics 
are presented by Dr Gee 
in this month’s article 


The British Amateur Radio Teleprinter 
Group (BARTG) celebrates its Silver 
Jubilee this year. Your scribe was a 
founder member of this Group and it 
seems incredible that twenty five years 
has passed since he made the first RTTY 
QSO’s in this country with Bill Brennan, 
G3CQE. 

Compared with the Microwave Mod- 
ules Microprocessor Controlled RTTY- 
TV Converter -—a small blatk box only 7x 
42 x 2 inches in size - and its TV VDU 


take place in this country 25 years ago 
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Part of the author's amateur radio station, G2UK, showing equipment used in the fi 


monitor, used by the writer now, the 
equipment used in those early experi- 
ments, which practically filled the shack, 
is nothing short of a miracle of 
miniaturisation. 

One of the chief complaints about 
RTTY equipment in those early days was 
the noise the printer made! Nowadays, 
with a modern transceiver, an up to date 
RTTY computerised terminal unit, a VDU, 
a computer keyboard and a computer 
type printer, you can get the whole lot on 


‘Ren 


rst RTTY Qso ‘sto 


the smallest of shack benches. And if you 
already have a home computer, the set- 
up can be even smaller. And as the whole 
lot makes no noise whatsoever, even the 
xyl cannot complain on this score! 


The shuttle 

Postmortems on the Shuttle amateur 
radio experiment continue, with the 
amateur radio journalists vying with one 
another in their attempts to describe the 
exercise! We will say no more than we did 
before — it was Bedlam! However, five 
British radio amateurs are officially 
credited with contacts. They are - 
G4UYL, G6DEF, G6EGY, GM8NXC and 
GWé60JK. Our congratulations to them. 


The satellites 

A new term has appeared in the 
satellite field, viz., the ‘eclipse season’. 
As its name suggests, this is the period 
when the satellite is in the Earth’s 
shadow for a sufficient period of time to 
affect its operation. The Earth’s shadow 
is a variable. feature because of its 
change in relationship between the 
earth and the sun, which of course is also 
responsible for our winter and summer 
seasons. It is even apparent on OSCAR- 
10, which was in an eclipse state for some 
weeks, but came out of it towards the 
beginning of January. Since then, the 
available solar energy has increased, so 
the battery state has improved. At the 
time of writing, OSCAR 10 has been 
‘turned off’ from its position around its 
eliptical orbit (designated by the term 
‘Mean Anomaly:’ from MA 40 to MA 220, 
which is about one third of its orbit. 

The Russian satellites too have been 
affected by their passage into an eclipse, 
as we reported previously. They should 
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be out of eclipse shortly, but will enter it 
again soon, so it will be sometime yet, 
before we can enjoy the good service 
they provided earlier. 

There is arumour that the Russians are 
building two more satellites of the ‘RS’ 
type, ie., they will be in a low, circular 
orbit, with 29 MHz to 145 MHz transpon- 
ders, similar to the present ones. the 
expected date of launch is for 1985. 

The date for the launch of the 
University of Surrey’s second satellite is 
around now, and much interest is being 
generated by this event. We wish them a 
successful launch. 


Home computers 

These really come into their own in the 
satellite field. 

The ‘bright boys’ are coming up with all 
sorts of programs relating to satellites. 
Everything from orbital calculations to 
earth shadow patterns. A great variety of 
programs and tapes are now appearing 
which makes the application of this type 
of computer a most interesting field of 
activity. A recent survey of the makes of 
home computers used by satellite enthu- 
siasts produced some interesting facts. 
ZX81’s were used by 25%, 24% used the 
BBC Home computer, 8% used Spec- 
trums, 2% used TRS80’s and the rest 
‘others’. 


Top band 

DX on Top Band has been good 
throughout the winter months, which has 
resulted in a considerable increase in 


MOBILE ANTENNAE AND ACCESSORIES 


Boot lip Mount £3.95 inc. 


Gutter Mount £4.50 inc. 


Centre roof 
Mount 
£1.70 inc. 


activity. This band is a shared band and 


since the increase in activity some QRM 
has been caused to its other users. One 
of these is a French coastal services 
station on 1820 KHz, which has com- 
plained officially about this interference. 
Amateur operators are asked to be 
particularly careful to avoid this fre- 
quency. 


Ten metres 

The 10 metre band has been pretty well 
closed for long distance use throughout 
the winter but should open again soon. 
Before it closed some really good 
conditions were experienced. On one 
occasion, fourteen 10 metre beacons 
could be heard from all around the world. 


50MHz experimental permits 

The number of 50 MHz experimental 
transmitting licences granted by the 
Post Office is to be increased from the 
present forty to one hundred. New 
aspirants, and those who previously 
applied and were disappointed, should 
apply again by 31st March. 

The experimental results being 
obtained by those using this frequency 
are justifying the extension of this 
facility. There seems to be a lot of scope 
still for the amateur radio enthusiast to 
take part in useful work in the sphere of 
radio wave propagation. 

A good example of this is in relation to 
Sporadic-E propagation. Long distance 
communication by means of radio waves 
takes place because a layer of charged 


particles called ions is around the earth. 


The layer is known as the ionosphere. It 
occurs in our atmosphere about 25 to 250 
miles above the earth and is caused by 
radiation from the sun. 

It can be divided into layers concentric 
with the earth’s surface. Each layer has a 
maximum density in its middle, thinning 
out towards its edges. The thickness of 
the layers and their actual position above 
the earth are constantly changing 
depending on solar activity, time of the 
day and night, and so on. The lowest layer 
is called the ‘D’ layer. Above this is the ‘E’ 
layer and above that the ‘F’ layer. Each 
has its own characteristics. The ‘E’ layer 
has the property of being able to refract 
VHF radio waves, but in a somewhat 
unusual manner. It seems that it has 
clouds of ionised particles within it, 
which are more heavily ionised than the 
rest of the layer. These may last from a 
few minutes to hours, and when present, 
refract any VHF radio waves which may 
happen to pass through them, over very 
long distances. These distances are not 
consistent, neither are the times when 
the Sporadic-E clouds occur. 

Many explanations have been put 
forward for their occurrence, but no 
really acceptable theory has yet been put 
forward. A major investigation is to be 
undertaken by the Radio Society of Gt 
Britain to try and throw more light on his 
phenomenon in which both amateur 
radio signals and BBC and other short- 
wave broadcasting station signals will 
play an important role. 


OPENING IN BIRMINGHAM 
ON 10th MARCH 1984 


Autronics Amateur Radio (G8RWM) 
& Electronics Shop 


Special opening offers, everyone welcome. 
Easy parking + 38 bus stop outside the door! 


VHF 5/8th Wave antenna. 
140+180 Mhz 3db gain 
£12.50 inc. 


Opening Hours: Tues-Fri: 10.30-6.30pm 


Sat: 10am-5pm (Lunch 2pm-3pm) 


AUTRONICS LTD, 


142 PRIORY ROAD, HALL GREEN, BIRMINGHAM B28 OTB 


G8KBQ 


AVCOMM LIMITED 


TEL: 021-474 4638 


G6HKT 


25 Northload Street, Glastonbury, Somerset BA6 9HB 


UHF 5/8th Wave 
over 5/8th Wave 


TEL: 0458 33145 


Electret mic inserts, 600 ohm imp 1%V 35p. 3B30L20 200V 5A Bridge rectifiers 
40p. 25 AMP 200V Bridge rectifiers £1.50. LITTON model 3100 MICRODIAL, for 


mobile collinear 
frequency 420+480 
Mhz 6db gain. 
£13.50 inc. 


Standard Mount 
(SO239/PL259) £1.70 inc. 


At your emporium or:- 
PEMBROKE WORKS, RAMSGATE ROAD 
—h2s Wallen 


= . SANDWICH, KENT CT13 SNW 
Clanufastuetng Telephone: 0304 614598 
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Y” dia spindle, turns counter dial 0-100, panel mntg, with internal light £2.50. 
240V red mains neons, 30p. 12 way tag strips, with ceramic insulation, 35p. Black 
collett knobs, for use with %” spindles, 40p. Assorted resistor bags, many 
values, 75p. Assorted capacitor bags, many types, 75p. 250V AC @ 4Amp rotary 
mains switches, 35p. 500pf leadless chip capacitors, 5p. 1000pf 500V Bolt — in 
feedthrough capacitors, 35p. 1000pf 350V Solder — in feedthroughs, 10/45p, 
20/85p. BNC 50 ohm single hole fixing sockets, 50p. PANEL METERS: Single nut 
fixing type, £2.80, 50uA, 1mA, 50mA, 500mA, 2A, 5A,25V DC. PANEL METERS: 
Type MU38, price £5.50. 50uA, 100uA, 500uUA, 1mA, 5mA, 10mMA, 50mA, 500mA, 1A, 
2A, 10A, 30v DC. ; 
Toggle switches, DPCO with centre off, 12V 15A rated, 45p. Panel mntg fuse 
holders, 1” type 25p, 1%” type 30p. 

ALL prices exclusive 15% VAT. Carriage 50p. Large catalogue + bargain lists 
80p. Goods normally by return 
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PREVIOUSLY ADVERTISED 
STILL a 


Tape punch and reader 
Bench isolating transformer 250 w watt £7.75 
BOAC in-flight stereo unit 2 £1.50 
Drill assortment 4 each 25 sizes barween 25mm & 2.5mm £11.50 
Battery condition tester, less box £1.75 
Nicad chargers, mains £0.75 
Flourescent inventor 13 watt from 12v £3,50 
Ten digit stitch pad-pb phone etc. £1.95 
Uniselector 2 pole 25 way . £4.60 
Water valve mains operated £2.50 
Counter 6 digit mains operated £1.15 
ditto 12v resettable . £3.45 
Double glazing clear PVC shines 23%" £0.15 
Locking mechanism with 2 keys £1.15 
Magnetic Clutch . £4.50 
Mouth operated suck or blow switch Fi £2.30 
Solenoid with slug 8 - 12v battery op. £1.82 
ditto 230v mains 3 £2.30 
Timer Omron STP NH Mov AC Coil . £6.90 
Key switch with 2 keys dp mains £1.75 
Air valve mains operated €3.75 
Latching relay mains operated £3.50 
Dry film lubricant aerosol can £0.65 
Coin op switch, cased with coin tray £4.60 


£22.50 


wide-per running ft 


8 POWERFUL MODEL 
MOTORS 
(all different) 


for robots, meccanos, drills, 
remote control planes, boats, 
etc. £2.95. 


Complete kit of parts for a three channel sound to light unit 
controlling over 2000 watts of lighting. Use this at home if you 
wish but it is plenty rugged enough for disco work. The unit is 
housed in an attractive two tone metal case and has controls for 
each channel, and a master on/off. The audio input and output 
are by %" sockets and three panel mounting fuse holders provide 
thyristor protection. A four pin plug and socket facilitate ease of 
connecting lamps. Special price is £14.95 in kit form or £25.00 
assembled and tested. 


12 volt MOTOR BY SMITHS 


Made for use in cars, etc. these are series 
wound and they become more 

Powerful as load increases. Size 

3%" long by 3” dia. They have 

@ good length of %"' spindle — 

Price £3.45. 

Ditto, but double ended £4.25. 

Ditto, but permanent magnet £3.75. 


EXTRA POWERFUL 12v MOTOR 
Probably develops up to % h.p. so it could be used to power a 
go-kart or to drive a compressor, etc. £7.95 + £1.50 post 


THERMOSTAT ASSORTMENT 


10 different thermostats. 7 bi-metal types and 3 liquid types. 
There are the current stats which will open the switch to protec: 
devices against overload, short circuits, etc., or when fitted say 
in front of the element of a blow heater, the heat would trip 

the stat if the blower fuses; appliance stats, one for high temp- 
eratures, others adjustable over a range of temperatures which 
could include 0 — 100°C. There is also a thermostatic pod which 
can be immersed, an oven stat, a calibrated boiler stat, finally an 
ice stat which, fitted to our waterproof heater element, up in the 
loft could protect your pipes from freezing. Separately, these 
thermostats could cost around £15.00 - however, you can have 
the parcel for £2.50. 


MINI MONO AMP onp.c.b., size 4x 2” (app.) 
Fitted volume control and a hole for a tone con- 

trol should you require it. The amplifier 

has three transistors and we estim- 

ate the output to be 3W rms. 

More technical data will be includ- 

ed with the amp. Brand new, 

perfect condition, offered at the very 

low price of £1.15 each, or 10 for £10.00. 


— BARGAIN OF THE YEAR — 
The AMSTRAD Stereo Tuner. 


This ready assembled unit is the ideal tuner for a music 
centre or an amplifier, it can also be quickly made into a 
personal stereo radio — easy to carry about and which will 
give you superb reception. 


Other uses are as a “‘get you to sleep radio”, you could even 
take it with you to use in the lounge when the rest of the 
family want to view programmes in which you are not 
interested. You can listen to some music instead. 


Some of the features are: long wave band 115 — 270 KHz, 
medium wave band 525 — 1650KHz, FM band 87 — 
108MHz, mono, stereo & AFC switchable, tuning meter 

to give you spot on stereo tuning, optional LED wave band 
indicator, fully assembled and fully aligned. Full wiring 

up data showing you how to connect to amplifier or head- 
phones and details of suitable FM aerial (note ferrite rod 
aerial is included for medium and long wave bands. All 
made up on very compact board. 


Offered at a fraction of its cost: 


only £6.00 


+ £1.50 post + insurance. 
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THIS MONTH’S SNIP 


|f you order 4 Amstrad Stereo Tuners, as described in 
bottom left-hand column, you can have them for 
£20.00 including post. Offer closes April 30th. 


REVERSIBLE MOTOR with control gear made by the 
famous Framco Company this robust motor is approx 7%" long, 3%"" 
dia. 3/8" shaft. Very powerful, almost impossible to stop. Ideal for 
operating stage curtains, doors, ventilators, etc. Even garage doors if 
Properly balanced. Offered complete with control gear as follows: 

1 Framco motor with gear box 1 push to start switch 

1 manual reversing & on/off switch 2 limit stop switches 

1 circuit diag. of connections ONLY £19.50 + postage £2.50. 


FOR SOMEONE SPECIAL 

Why not make your greeting card play a tune? It could play 
‘Happy Birthday’. ‘Merry Christmas’, ‘Wedding March’, etc, or 
‘Home Sweet Home’, etc. Wafer thin 3 part assemblies, for 
making cards musical. Mini microchip speaker and battery with 
switch that operates as the card is opened. Please state tune when 
ordering. Complete, ready to work £1.25, 


JOYSTICK 
WHY PAY £10 OR MORE ~— Make yourself a Joystick 


full details were given in Dec/Jan ‘Sinclair Projects’. We will 
supply complete kit for £2.30. Although designed for the 
Spectrum or ZX81 it is equally suitable for any home computer 


TELEPHONE ITEMS 

Plug and Wall socket -- 4 pin or 5pin 
Plugs only 4 pin or 5 pin 

Modern desk telephone 

Heavy black o!d type 

External bell unit : 

Bell ringing power unit 

Pick up coil 


STABILISED POWER SUPPLY (Mains input) 

By LAMDA (USA) - Ideal for computer add-ons, d.c. output. 
Regulated for line volts and load current. Voltage regulation .1% 
with input variations up to 20% -- load regulation 1% from no 
load to full load — or full load to no load. Complete in heavy duty 
case - Models available: 5v-9A £23. 12v-1.5A 

£13.25. 15v - 1.2A £13.25. 24v - 2A £23. 


PRESTEL UNIT — brand new and complete except for 7 
plug in IC's — Price: £19.75 

+ £2.00 p&p. 

Note: British Tele- 

com may not 

connect this equip- 

ment as there is no 

manufacturer to 

guarantee it, however 

it is well worth buying 

for its immense breakdown 

value sold originally at over £150 


25A ELECTRICAL PROGRAMMER 
Learn in your sleep: Have radio playing and 
kettle boiling as you wake — switch on lights to 
ward off intruders — have a warm house to come 
home to. You can do all these and more. By a 
famous maker with 25 amp on/off switch 
Independent 60 minute memory jogger 

A beautiful unit at £2.50, 


£3.45 
€1.15 
£7.50 
£5.50 
£6.50 
£4,50 
£1,158 


FROZEN PIPES. Can be avoided by winding our heating cable 
around them — 15 mtrs connected to mains costs only about 10p per 
week to run. Hundreds of other uses as it is waterproof and very 
flexible. Resistance 60 ohms/metre. Price 28p/metre or 15m for £3.95 


24 HOUR TIME SWITCH ~ made for control of Randall 


Central Heating Boilers these give 2 on/offs per 24 hrs. Equally 
suitable for contro! of immersion heaters of heating systems. £4.60. 


50 THINGS YOU CAN MAKE 


Things you can make include Multi range meter, Low 
ohms tester, A.C. amps meter, Alarm clock, Soldering 
iron minder, Two way telephone, Memory jogger, Live 
line tester, Continuity checker, etc. etc., and you will still 
have hundreds of parts for future projects. Our 10Kg 
parcel contains not less than 1,000 items - panel meters, 
timers, thermal trips, relays, switches, motors, drills, taps, 
and dies, tools, thermostats, coils, condensers, resistors, 
neons, earphone/microphones, nicad charger, power unit, 
multi-turn pots and notes on the 50 projects. 


YOURS FOR ONLY £11.50 plus £3.00 post. 
MINI-MULTI TESTER bDetuxe pocket size precision mov- 


ing coil instrument, Jewelled bearings - 2000 o.p.v. mirrored scale. 

11 instant range measures: DC volts 10, 50, 250, 1000. 
AC volts 10, 50, 250, 1000. 
DC amps 0 — 100 mA. 


Continuity and resistance 0 - 1 meg ohms 

in two ranges. Complete with test prods 

and instruction book showing how to 

measure Capacity and inductance as well. 

Unbelievable value at only £6.75 + 60p 
Post and insurance. 


FREE Amps range kit to enable 
you to read DC current from 0 - 
10 amps, directly on the 0 - 10 
scale. It’s free if you purchase 
quickly, but if you already own a 
Mini-Tester and would like one, 
send £2.50. 


J. BULL (Electrical) Ltd. 


(Dept RE), 34 - 36 AMERICA LANE, Peantuned 
HAYWARDS HEATH, SUSSEX RH16 3QU g 


MAIL ORDER TERMS: Cash, P.O. or cheque with order. Orders under: 
£12 add 60p service charge. Monthly account orders accepted from 


schools and public companies. Access & B/card orders accepted day or | 


night. Haywards Heath (0444) 454563. Bulk orders: phone for quote. 
Shop open 9.00 — 5.30, mon to Fri, not Saturday. 


STORE CLOSING SALE 

All stocks must go from one of our big warehouses. 10,000,000 
items, everything from AERIALS to ZENER will be cleared at 
fantastically low prices - if you are a manufacturer you can save 
yourself a fortune - send for our Sale List, not for small buyers as 
minimum order £100, 


EXTRACTOR FANS — MAINS OPERATED 


Woods extractor. 
5” — £5.75, Post £1.25. 
6" — £6.95, Post £1.25. 
5" Plannair extractor 
£6.50. Post £1.25. 
4x 4" Muffin 115v 
£4.50. Post 75p. 
4"'* 4" Muffin 230v 
£5.75. Post 75p 
All the above ex-computer, 
those below are unused. 
4" x 4" £8.50. Post 75p 
9" American made 
£11.50. post £2.00. 
Tangential Blower 10x3 
air outlet, dual speed 
£4.60. Post £1.50. 


TANGENTIAL BLOW HEATER 
by British Solartron, as 

used in best blow heaters. 

2Kw approx 9” wide £5.95, 

3Kw either 9” or 12” wide 

{your choice) £6.95 com- 

plete with ‘cold’ ‘half’ and 

‘full’ heat switch, safety 

cut out and connection dig, is 
Please add post £1.50 for 1 or £2.30 for two 


2.5 Kw KIT stil! available: £4.95 + £1.50 post. 


MINIATURE WAFER SWITCHES 
2 pole, 2 way — 4 pole, 2 way — 3 pole, 3 way — 
4 pole, 3 way — 2 pole, 4 way — 3 pole, 4 way — 
2 pole, 6 way — 1 pole, 12 way. 

All at 25p each or 10 for £2.00 


BLEEP TONE These work off 12v and have an unusual and 
pleasant bleep 69p each. 


CONNECTING WIRE PACK 48 tengths of connecting 


wire, each 1 metre long and differently colour coded, a must for 
those difficult interconnecting jobs. 85p the lot. 


RED LEDS 10 for 69p. 100 for €5.75, 1000 for £52. 


IN LINE SIMMERSTAT ideat heat controller for soldering 
iron and many other hand-held appliances. £2.30. 10 for £17.25. 


VENNER TIME SWITCH 


Mains operated with 20 amp switch, one 
on and one off per 24 hrs. repeats daily 
automatically correcting for the lengthen 
ing or shortening day. An expensive time 
switch but you can have it for only £2.95. 
These are without case but we can supply 
aplastic case - £1.75 or metal case - £2.95. 
Also available is adaptor kit to convert 
this into a normal 24 hr, time switch 
but with the added advantage of up to 
12 on/offs per 24 hrs. This makes an 

ideal controller for the immersion heater. 

Price of adaptor kit is £2.30. 


IONISER KIT 


Refresh your home, office, shop, work room, etc. with a 
negative ION generator, Makes you feel better and work 
harder — a complete mains operated kit, case included. 


£11.95 plus £2.00 post. 


OTHER POPULAR PROJECTS 


Short Wave Set - 


covers all the short wave bands using 
plug-in coils. Kit complete . ‘ 


£14.50 


£9.95 
£14.95 
£25.00 
£9.50 
£9.50 


R C Bridge Kit 

3 Channel Sound to Light — with fully prepared! metal case. 
Ditto — made up 

Big Ear, listen through ‘walle 

Robot controller — receiver/transmitter 


Ignition kit — helps starting, saves petrol, improves 
performance . > 


Silent sentinel Ultra Sonic ‘Tranismitter and receiver 
‘ar Light ‘left on’ alarm - ‘ 
Secret switch — fools friends and enemies alike : 

3 — 30v Variable Power Supply 

2 Short & Medium wave Crystal Radio 

3v to 16v Mains Power Supply Kit . 
Light Chaser . — three modes 
Mullard Unilex HiFi stereo amplifier with speakers 
Radio stethoscope — fault finding aid 

Mug stop — emits piercing squark 

Morse Trainer — complete with key 

Drill control kit . 

Drill control kit — made up 

Interrupted beam kit 

Transmitter surveillance kit 

Radio Mike 

FM receiver kit — for surveillance’c or normal FM. 
Seat Belt reminder 

Car Starter Charger Kit . 

Soil heater for plants and seeds 

Insulation Tester — electronic megger 

Battery shaver or fluorescent from 12v 

Matchbox Radio — receives Medium Wave 

Mixer Pre-amp — disco special with case . 

Aerial Rotator — mains operated . 

Aerial direction indicator 

40 watt amp — hifi 20hz — 20kHz 

Microvolt multiplier — measure very low currents is with 
ordinary multitester Be Th ane ew 
Pure Sine Wave Generator . 

Linear Power output meter 

115 Watt Amplifier 5Hz 25kHz 

Power supply for 115 watt amps 

Stereo Bass Booster, most items 


£13.95 
£9.50 
£3.50 
£1.95 
£13.80 
£3.99 
£1.95 
£17.50 
£16.75 
£4.80 
£2.50 
£2.99 
£3.95 
£6.95 
£2.50 
£2.30 
£6.90 
£3.50 
£3.00 
£15.50 
£16.50 
£7.95 
£6.90 
£2.95 
£16.00 
£29.50 
£5.50 
£9.50 


£3.95 
£5.75 
£11.50 
£13.50 
£8.50 
£8.95 
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Ray Marston takes an in-depth look at 
CMOS bilateral switches and multiplexer/ 


idemulti 


ACMOS bilateral switch or ‘transmission 
gate’ can be regarded as a near-perfect 
single-pole single-throw (SPST) electro- 
nic switch that can pass analogue or 
digital signals in either direction and can 
be turned on (closed) or off (opened) by 
applying a logic 1 or logic 0 signal to a 
single high-impedance ‘control’ termi- 
nal. Practical versions of such switches 
have a near-infinite OFF impedance, and 
a typical ON impedance in the range 90R 
to 300R. 

’ Standard CMOS bilateral switches can 
be switched at frequencies ranging from 
zero to several MHz, and have a 
multitude of practical uses. They can, for 
example, be used to replace conven- 
tional mechanical switches in signal- 
carrying applications, the bilateral 
switch being dc-controlled and placed 
directly on the PCB where it is needed, 
thus eliminating the problems of signal 
radiation and interaction that normally 
occur when such signals are mecha- 
nically switched via lengthy cables. 

At higher frequencies, CMOS bilateral 
switches can be used in such diverse 
applications as signal gating, multiplex- 
ing, A-to-D and D-to-A conversion, 
digital control of frequency, impedance 
and signal gain, the synthesising of 
multi-gang pots and capacitors, and the 
implementation of sample-and-hold cir- 
cuits. Examples of most of these applica- 
tions are shown later in this edition of 
‘Data File’. 

Several types of CMOS ‘multiple 
bilateral switch’ ICs are available. These 
range from the simple 4016B and 4066B 
types, which each house four 
independently-accessible SPST bilate- 
ral switches, to the 4097B, which houses 
an array of bilateral switches and logic 
networks arranged in the form of two 
independently-accessible single-pole 8- 
way bilateral switches or multi- 
plexers/demultiplexers. Before we take 
a detailed look at the range of such ICs, 
however, let’s look at the basic operating 
principles and terminology, etc, of the 
bilateral switch. 


Basic operating principles 

Figure 1 shows (a) the basic circuit and 
(b) the equivalent circuit of a simple 
CMOS bilateral switch. Here, an n-type 
and a p-type MOSFET are effectively 
wired in inverse parallel (drain-to- 
source and source-to-drain), but have 
their gates biased in anti-phase from the 
control terminal via a pair of inverters. 
When the control signal is at logic level 
‘O’, the gate of Q2 is driven to VDD and 
the gate of Q1 is driven to VSS; under this 
condition both MOSFETS are cut off, and 
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Vdd 


Control 
‘ON’ = 1 = Vdd 
‘OFF’ = 0= Vss 
a1 
Vss 
n—type f Ron 
in/OUT ! OUT/IN 
Vss ! 
% "y! 1 300R to 1k5 
IN/OUT Vad OUT/IN H 
| 
a2 Control o--4 
p—type ‘ON’=1 
‘OFF’=0 
(a) (b) 
Fig 1 Basic circuit (a) and equivalent circuit (b) of the ‘simple CMOS bilateral switch. 
Control 
‘ON’ = 1= Vdd 
‘OFF’ = 0= Vss 
nour ' 
Nae 
’ no OUT/IN 
Eva 1 
OUT/IN } 
Control O- —— 4 
‘ON’=1 
‘OFF’=0 


(a) (b) 


Fig 2 Basic circuit (a) and equivalent circuit (b) of the improved CMOS bilateral switch 


Vdd vt : v+ 
IN/OUT vaa IN/OUT vag IN/OUT 
ON c ON ON c 
OFF 9 sw1 OFF OFF swt 
OUT/IN Vss_ OUT/IN Vss_ QUT/IN 
Vss ov v- 
(a) (b) (c) 


Fig 3 Basic method of turning the bilateral switch on and off (a), and power supply connections for 


use with (b) digital and (c) analogue IN/OUT signals 
Vdd (+ve) x’ 


Switch— 
control input 
(OV or Vdd) 


© 
Vee (—ve) ty? 


F Vss = OV 
Fig 4 Some ICs feature internal ‘logic level conversion’, enabling an analogue switch to be 
controlled via‘a single-ended input 
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4—Way 
multiplexer 


Single ‘data’ line 


4—Way ay 
demultiplexer multiplexer © Voice 
signal 1 


© Voice 
signal 2 


Voice 
- signal 3 


Synchronised 
multiplex 
driver 


Fig 6 A 4-way multiplexer/demultiplexer combination used to feed three independent voice signals 
through a single DATA line 
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IN/OUT | 5 
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IN/OUT oOo O 
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Xe fC Os400 
x2 Onono-0 
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X = DON’T CARE 


Fig 8 The 4051B 8-channel multiplexer/demultiplexer acts as single-pole 8-way switch 


an effective open circuit exists between 
the ‘X’ and ‘Y’ points of the circuit. When, 
on the other hand, the control signal is at 
logic level ‘1’, the gate of Q2 is driven to 
VSS and the gate of Q1 is driven to VDD, 
and under this condition both MOSFETs 
are driven to saturation, and a ‘near short 
circuit’ exists between the ‘X’ and ‘Y’ 
points of the circuit. 

Note that, when Q1 and Q2 are 
saturated, signal currents can flow in 
either direction between the ‘X’ and ‘Y’ 
terminals, provided that the signal 
voltages on these terminals are within 
the VSS-to-VDD limits. Each of the ‘xX’ 
and ‘Y’ terminals can thus be used as 
either an IN or OUT terminal. 

In practice, Q1 and Q2 exhibit a finite 
resistance (R,,,) when they are saturated, 
and in this simple circuit the actual value 
of (Ron) may vary from 300R to 1k5, 
depending on the magnitude of the VSS- 
to-VDD supply voltage and on the 
magnitude and polarity of the actual 
input signal. The simple bilateral switch 
can thus be represented by the equiva- 
lent circuit of Figure 1b. 

Figure 2shows an improved version of 
the CMOS bilateral switch, together with 
its equivalent circuit. This circuit is 
similar to the above, except for the 
addition of asecond bilateral switch (Q3- 
Q4) that is wired in series with Q5, with 


- the ‘well’ of Q1 tied to Q5 drain. These | 


modifications cause the well of Q1 to 
switch to VSS when the Q1-Q2 bilateral 
switch is off, but to be tied to the ‘X’ input 
terminal when the switch is on. This 
modification reduces the ON resistance 
of the Q1-Q2 bilateral switch to about 90R 
and virtually eliminates variations in its 
value with varying signal voltages, etc, as 
indicated by the equivalent circuit of 
Figure 2b. The only disadvantage of the 
Figure 2 circuit is that it has a slightly 
lower leakage resistance than Figure 1. 


Switch biasing 

ACMOS bilateral switch can be used to 
switch or gate either digital or analogue 
signals, but must be correctly biased to 
suit the type of signal being controlled. 
Figure 3 shows the basic ways of 
activating and biasing the bilateral 
switch. Figure 3a shows that the switch 
can be turned ON (closed) by taking the 
control terminal to VDD, or turned OFF 
(open) by taking the control terminal to 
VSS. 

In digital-signal switching applications 
(Figure 3b) the bilateral switch can be 
used with a single ended supply, with 
VSS at zero volts and VDD at a positive 
value equal to (or greater than) that of 
the digital signal (up to amaximum of +18 
volts). In analogue switching applica- 
tions (Figure 3c) a split power supply 
(either true or effective) must be used, so 
that the signal is held at a mean value of 
half-supply volts: the positive supply rail 
goes to VDD, which must have a value 
greater than the peak positive voltage 
value of the input signal, and the 
negative rail goes to VSS and must be 
greater than the peak negative value of 
the input signal: the supply values are 
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limited to +9 volts maximum. Typically, 
the bilateral switch introduces less than 
0.5% of signal distortion when used in the 
analogue mode. 


Logic level conversion 

Note from the above description of the 
analogue switching system that, if a split 
power supply is used, the switch control 
signals must switch to the positive rail to 
turn the bilateral switch on, and to the 
negative rail to turn the switch off. This 
arrangement is inconvenient in many 
practical applications; consequently, 
some ‘multiple bilateral switch’ ICs 
(notably the 4051B to 4053B family) have 
built-in ‘logic level conversion’ circuitry 
which enables the bilateral switches to 
be controlled by a digital signal that 
switches between zero (VSS) volts and 
positive (VDD), while still using split 
supplies to give correct biasing for an- 
alogue operation, as shown in Figure 4. 


Multiplexing/demultiplexing 

A multiplexer can be regarded as any 
system that enables information from a 
single ‘Data’ line to be distributed (on a 
sequential time/share basis) to anumber 
‘n’ of independent data lines. Figure 5, 
for example shows how a 4-way mul- 
tiplexer (represented by a 4-way switch) 
can be used to control (turn on or off) 
four LEDs down a single data line. 

In Figure 5, assume that the multiplex 
driver continuously sequences the mul- 
tiplexer through the 1-2-3-4 cycle at a 
fairly rapid rate, and is synchronised to 
the 1-2-3-4 segments on the DATA line. 
Thus, in each cycle, inthe ‘l’ period LED 1 
is off; in the ‘2’ period LED 2 is on; in the 
‘3’ period LED 3 is on, and in the ‘4’ period 
LED 4 is off. The state of each of the four 
LEDs is thus controlled via the logic ‘bit’ 
of the single (sequentially time/shared) 
DATA line. 

A demultiplexer is the opposite of a 
multiplexer. It enables information from 
anumber ‘n’ of independent data lines to 
be sequentially applied to asingle DATA 
line. Figure 6 shows how a 4-way 
demultiplexer can be used to feed three 
independent ‘voice’ signals down a 
single cable, and how a multiplexer can 
be used to convert these signals back 
into three independent voice signals at 
the other end. In practice, each ‘sample’ 
period of the DATA line must be short 
relative to the period of the highest voice 
frequency: Period 1 is used to synchro- 
nise the signals at the two ends of the 
DATA line. 

From the above description it can be 
seen that a CMOS ‘n’-channel mul- 
tiplexer can be regarded as a single-pole 
‘n-way bilateral switch, and that a CMOS 
multiplexer can be converted into a 
demultiplexer by simply transposing the 
notations of the input and output 
terminals. An ‘n-way single-pole bilateral 
switch can thus be described as an ‘n’- 
channel multiplexer/demultiplexer. 


Practical ICs 
There are three major ‘families’ of 
CMOS bilateral-switch ICs. The best 
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Fig 10 The 40538 triple 2-channel multiplexer/demultiplexer acts as three independent single-pole 
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Fig 11 The 4067B 16-channel multiplexer/demultiplexer acts as a single-pole 16-way switch 


known of these are the 4016B/4066B 
types. These are quad bilateral switches, 
each housing four independently-acces- 
sible SPST bilateral switches, as shown 
in Figure 7. The 4016B uses the simple 
form of construction shown in Figure 1, 
and is recommended for use in sample- 
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and-hold applications where low leak- 
age impedance is of prime importance. 
The 4066B uses the improved type of 
construction of Figure 2, and is recom- 
mended for use in all applications where 
a low ON resistance is of prime import- 
ance. 
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ATTENTION 10 METRE OPERATORS! 


NEW — especially for the 10 Metre users who have converted CB rigs 
The AKD 10 Metre Linear Amplifier 


* 25 Watts FM out for 4 Watts in 
% 50 Watts PEP on SSB 
* About 10 Watts out for % Watt in (13.8V) 


* Automatic RF sensing — 
* Fully protected output : —, 
* Relay switching employed eer Amplifie® off ae 
* Requires nominal 12 volts @ 5 amps (15 volts LindO./25 

maximum) 


% In-line fused 


* 2 year guarantee (including output device) £25.50 
Incl VAT, p&p 


* British made 
10 Metre RF Switched, In-Line Pre-Amp. 


Mae 
% 3SK45 Dual Gate Fet, 15 dB gain 
* Fail safe, will handle 10 watts through power 


* 2 year guarantee . : oa ss ze - £14.50 
. oo <i Incl VAT, p&p 


Also available, the AKD range of RF INTERFERENCE FILTERS — high 
performance, sleek appearence. 
Used by British Telecom, Granada, ITT, Thorn-EMI and other prominent 
companies. 


STOP PRESS! 
JUST OUT — The WAI VHF/UHF 
absorption wave meter, cover- 
ing 140 MHz — 450 MHz. £24.95 
inclusive of postage & packing. 


Direct from the Manufacture — or from your local Amateur Radio dealer. 
Trade enquiries welcome 


* AKD * ARMSTRONG KIRKWOOD DEVELOPMENTS 


62 Marcourt Road, Stokenchurch, High Wycombe, Bucks, HP14 3QU 
Tel. 024-026-2360 
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Fig 12 The 4097B differential 8-channel multiplexer/demultiplexer acts as a 
2-pole ganged 8-way switch 
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Fig 13 Unused sections oF the 4066B must be disabled, using any one of the 
connections shown here 


ICla 


SPST switch 
(a) 


ICla IC1b 


= A Oo——OB = SPDT switch 
(b) 
C-A 
aie Cont 
c-B c 


ICia IC1b 


= = DPST switch 
(c) 
c — aa D 


ON oe Cont 
OFF 
ICla 


B D E 
= __DPDT switch 


7 (a) 


D F E 
Fig 14 Implementation of the four basic switching functions via the 4066B (IC!) 
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The second family of ICs are the 4051B 
to 4053B types (Figures 8 to 10). These 
are multi-channel multiplexer/demul- 
tiplexer ICs featuring built-in logic-level 
conversion. These ICs have three ‘power 
supply’ terminals (VDD, VSS, and VEE). In 
all applications, VDD is taken to the 
positive supply rail, VSS is grounded, and 
all digital control signals (for channel- 
select, inhibit, etc) use these two 
terminals as their logic-reference 
values, i.e., logic-1 = VDD and logic-0 = 
VSS. In digital-signal processing 
applications, terminal VEE is grounded 
(tied to VSS). In analogue-signal pro- 
cessing applications, VEE must be 
taken to a negative supply rail; ideally, 
VEE = - (VDD). In all cases, the VEE-to- 
VDD voltage must be limited to 18 volts 
maximum. 

The 4051B (Figure 8) is an 8-channel 
multiplexer/demultiplexer, and can be 
regarded as asingle-pole, 8-way bilateral 
switch. The IC has three binary control 
inputs (A, B, & C) and an INHIBIT input. 
The three binary signals select the one of 
the 8 channels to be turned on, as shown 
in the table. 

The 4052 (Figure 9) is a differential 4- 
channel multiplexer/demultiplexer, and 
can be regarded as a ganged 2-pole, 4- 
way bilateral switch. It has two binary 
control inputs, which select the one of 
the 4 pairs of channels to be turned on, as 
shown. 

The 4053B (Figure 10) is a triple 2- 
channel multiplexer/demultiplexer, and 
can be regarded as a set of three 
independently-accessible single-pole 3- 
way bilateral switches, each controlled 
via a single terminal (A, B, or C). 

The final family of devices is the 4067B 
and 4097B multiplexer/demultiplexer 
types (Figures 11 and 12). These devices 
can be used in both analogue and digital 
applications, but do not feature built-in 
logic-level conversion. The 4067B is a 16- 
channel device, and can be regarded asa 
single-pole, 16-way bilateral switch. The 
4097B is a differential 8-channel device, 
and can be regarded as a ganged 2-pole, 
8-way bilateral switch. Each IC is housed 
in a 24-pin d.i.| package. 


The 4016B and 4066B are very versatile 
ICs, but a few simple precautions must 
be taken when using them, as follows:- 


(1). Input and switching signals must 
never be allowed to rise above VDD or 
below VSS. 


(2). Each unused section of the IC must 
be disabled (see Figure 13) either by 
taking its control terminal to VDD and 
wiring one of its switch terminals to VDD 
or VSS, or by taking all three terminals to 
VSS. 


Figures 14 to 19 show some simple 
applications of the 4066B (or 4016B). 
Figure 14 shows the device used to 
implement the four basic switching 
functions of SPST, SPDT, DPST and 
DPDT. Figure 14a shows the SPST 
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ON | Cont 
OFF 


Fig 15 This SPST switch has a typical ON resistance of only 22.5 ohms 


6 to 12V + ve 


Fig 17 Latching touch switch 


connections, which we have already 
discussed. The SPDT function (Figure 
14b) is implemented by wiring an inverter 
stage (a 4001B or 4011B, etc) between the 
IC1a and IC1b control terminals. The 
DPST switch (Figure 14c) is simply two 
SPST switches sharing a common con- 
trol terminal, and the DPDT switch 
(Figure 14d) is two SPDT switches 
sharing an inverter stage in the control 
line. 

Note that the switching functions of 
Figure 14. can be expanded or combined 
in any desired way by using more IC 
stages. Thus, a 10-pole 2-way switch can 
be made by using five of the Figure 14d 
circuits with their control lines tied 
together. 

Each 4066B bilateral switch has a 
typical ON resistance of about 90R. 
Figure 15 shows how four standard 
switch elements can be wired in parallel 
to make a single switch with a typical ON 
resistance of only 22.5 ohms. 

Figures 16 to 19 show ways of using a 
bilateral switch as a self-latching device. 
In these circuits,the switch current flows 
to ground via R3, and the control terminal 
is tied to the top of R3 via R2. Thus, in 
Figure 16, when PB1 is briefly closed the 
control terminal is pulled to the positive 
rail and the bilateral switch closes: with 
the bilateral switch closed, the top of R3 
is at supply-line potential and, since the 
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+ V supply (6 to 15V) 


Fig 18 Latching push-button power switch 


1C1 is 40668 


6 to 12V +ve 


Fig 16 Latching push-button switch 


+ V supply (6 to 15V) 


Fig 19 Alternative version of the latching 
power switch 


Fig 20 16-step digital control of resistance. ‘R' can be varied from zero to 150k in 10k steps 


control terminal is tied to R3 via R2, the 
bilateral switch is consequently latched 
on. Once latched, the switch can only be 


turned off again by briefly closing PB2, at 


which point the bilateral switch opens 
and the R3 voltage falls to zero. Note in 
this circuit that LED1 merely indicates 
the state of the bilateral switch, and R1 
prevents supply line shorts if PB1 and 
PB2 are both closed at the same time. 
Figure 17 shows how the above circuit 


can be made to operate as a latching 
touch-operated switch by increasing the 
value of R2 to 10M and using R4-C1 asa 
‘hum’ filter. 

Figures 18 and 19 show alternative 
ways of using the Figure 16 circuit to 
connect power to external circuitry. The 
Figure 18 circuit connects the power via 
a voltage follower stage, and the Figure 
19 design connects the power via a 
common-emitter amplifier. 
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100k 


Fig 21 16-step digital control of capacitance. ‘C’ can be varied from zero to 15n in 1n0 steps 


Fig 23 Digital control of gain, using the Fig 20 
circuit. Gain is variable from zero to unity in 16 
steps +9VO 


fout 


{ 100k 
C frequency 


Fig 24 Digital control of gain, using the Fig 20 
circuit. Gain can be varied from unity to x16, in 
sixteen steps 


100k 


1C1 is 4066B 


Fig 26 Digital control of decade range selection of a 555 astable 


Digital control circuits 

Bilateral switches can easily be used to 
digitally control or vary the effective 
values of resistance, capacitance, impe- 
dance, amplifier gain, oscillator fre- 
quency, etc, in any desired number of 
discrete steps. Figure 20 shows how the 
four switches of a single 4066B can be 
used to vary the effective value of a 
resistance in sixteen digitally — control- 
led steps of 10k each. In practice, the 
step magnitudes can be given any 
desired value (determined by the value 
of the smallest resistor) so long as the 
four resistors are keptin the ratio 1-2-4-8. 
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The number of ‘steps’ can be increased 
by adding more resistor/switch stages; 
thus, a six-stage circuit (with resistors in 
the ratio 1-2-4-8-16-32) will give resist- 
ance variation in 64 steps. 

Figure 21 shows how four switches can 
be used to make a digitally-controlled 
capacitor that can be varied in sixteen 
steps of 1nO each. Again, the circuit can 
be expanded to give more ‘steps’ by 
simply adding more stages. 

Note in the Figures 20 and 21 circuits 
that the resistor/capacitor values can be 
controlled by operating the 4066B 
switches manually, or automatically via 


Fig 22 Alternative ways of using Fig 20 or 21 to 
make a digitally-controlled 1st-order low-pass 
filter 


f OUT 


ov 
Fig 25 Digital control of 555 astable fre- 
quency, in sixteen steps 


simple logic networks, or by up/down 
counters, or via microprocessor control, 
etc. 

The circuits of Figures 20 and 21 canbe 
combined in a variety of ways to make 
digitally-controlled impedance and filter 
networks, etc. Figure 22, for example, 
shows two alternative ways of using them 
to make a digitally-controlled 1st-order 
low-pass filter. 

Digital control of amplifier gain can be 
obtained by hooking the Figure 20circuit 
into the feedback or input path of a 
standard op-amp inverting circuit, as 
shown in Figures 23 and 24. The gain of 
such a circuit equals Rf/Rin, where Rf is 
the feedback resistance and Rin is the 
input resistance. Thus, in Figure 23 the 
gain can be varied from zero to unity in 
sixteen steps of ‘Yisth’ each, giving a 
sequence of 0, %s, %s5, etc, up to “1s and 
(finally) /s. 

In the Figure 24 circuit the gain can be 
varied from unity to x16 in sixteen steps, 
giving a gain sequence of 1, 2, 3, 4, 5, etc. 
Note in both of these circuits that the op- 
amp uses a split power supply, so the 
4066B control voltage must switch 
between the negative and positive 
supply rails. 

Figure 25 shows how the Figure 20 
circuit can be used to vary the frequency 
of a 555 astable oscillator in sixteen 
discrete steps. Finally, Figure 26 shows 
how three bistable switches can be used 
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THE GAMMA TWIN 


2 METRE FOLDED 172 WAVE ANTENNA 


Copyright Gamma Aerial Products 1982 


This antenna Is based on 
the very popular and 
successful “SLIM JIM” 
design. 


The GAMMA TWIN has 
the following unique 
features: 


* VERY LOW ANGLE OF 
RADIATION. 


amplifier. Inputs for PU 
tape in/out. Supplied as two 


COMPLETE WITH FULL HANDBOOK. 3 ROLLS PAPER 


@with case (rotary switches} 
+Side button - case £2.95 
KD25C @ 13 range 6.2A OC 
2 meg ohm £23.50 
KD305 @ 16 range 10A OC 
2 meg ohm £26.95 
KD30C m 26 range 1A 
AC/DC 20 meg ohm £29.50 

KDSSC @ 28 range 10A AC/DC 20 meg ohm =£33.50 

Metex 3000 m 30 range 10A AC/DC 

20 meg ohm 

6010 + 28 range 10A AC/DC 20 meg ohm 

7030 4+ AS6010 high acc. 0.1°o basic 

KDG15 @ 16 range 10A DC 2 meg plus 

Hle tester 

SIFAM 2200B 21 range 2A AC/DC 20 meg 

Bench Models 

TM355 29 range LED 10A AC/DC 20 meg 

Thandar 

TM356 26 range LCD 10A AC/DC 20 meg 


(UK post etc £1.05) 


Thandar (Replaces TM353) 


{List approx £187 | 95u vee 29 range LCD 10A AC/DC 20 meg 


SUITABLE FOR: TANDY« BBC © ORIC e NASCOM* GEMINI 
ACORN © NEW BRAIN© DRAGON® etc. atc 
(Interface unit with leads £15 - state model] 


{Your enquiries invited) 
CHERRY ADD- |MULTIMETERS uk cP 650) 


PRESTEL 
ADAPTOR 3carvse JON KEYPAD = | 300 701 eot ao "anges, AC/DC. 


with data etc (P/S +/- 12V 
ond “oh ob as in var “bution | HM 02BZ 20K/V 10A DC 22 

pad non- / | range &cont. buzzer £13.50 
MODEM CARD encoded TMK500 23 ranges 30K/V 
BT approved ready assembled 12A OC plus cont. buzzer £23.95 
unit with data and £5 95 NHSGR 20K/V. 22 range pocket 
accessories. £39.95 inc. VAT le 830A 26 range 30K/V. 10A AC/DC overload 


SANYO DM2112 HIGH SOOTR 73 range arge scale 
RESOLUTION MONITOR 36OTR 23 range 100K/V. Large scale 10A 


AC/OC plus Hfe 
12" green display: AR 31 range 100K/V deluxe. 12A 


Composite video: AC/ 
1280 characters: AT1020 18 range 20K/V. Deluxe plus Hfe 


tester 
Over 15 MH2 B/W: 
240V AC 34 w: YN3GOTR 19 range 20K/V plus ite tester §=£15.95 


V6 VY" x 12,": 
Alphanumeric and 
Graphic display: Usually £89.95 - £99.95 


rice 9.959 ie or & ins £2.05) 


1.T.T. 2020 
CABINET 
Professional 
Computer Case 
18" x 154" x 41" 


(front slopes). f4 previously advertised. 
£27.50 inc var ux ovr 250) OSCILLOSCOPES 
Full specification any model 


ALSOIN STOCK Thurlby, Metrix and Beckman. 
Professional series incl. True Rms. etc. 


* ADJUSTABLE 
RADIATOR. 


(140—150 MHZ) 


* COMPLETELY 
‘WEATHERPROOF 
CONNECTING BOX 


* VERTICAL FIX 
DIRECTLY TO MAST 


FUNCTION: All sine/square/triangle/TTL etc. 
TG101 0.02HZ-200KHZ £113.85 
TG102 0.2H2-2 MHZ £166.75 
PULSE 

TG105 Various facilities 5 17-5 MHZ £97.75 
AUDIO: Multiband Sine/Square 

LAG27 10 HZ to | MHZ £90.85 
AG202A 20 HZ to 200 KHZ (list £94.50) £83.50 
i 120A 10 HZ-1MHZ Low Distortion £159.85 


SG402 100 KHZ to 30 MHZ {list £79.50) £69.50 
LSG17 100 KHZ to 150 MHZ £79. 


£171.00 
AC adaptor £6.69 


Available from your 
usual stockist or direct 


from the manufacturers 
Please quote Dept RE 


Gamma Aerial Products 


MANUFACTURERS OF AMATEUR RADIO & CB ANTENNA 
BALDS LANE, LYE, STOURBRIDGE 
WEST MIDLANDS LYE (0384) 891132/891474 


TRADE ENQUIRIES WELCOME 


LOGIC PROBES | ‘on request. SAE by post 
LP10 10 MHZ ‘HM Series HAMEG: ‘SC 
OLPSO 50 MHZ with ee case a THANDAR: ‘CS’ TRIO: 
accessories £49.95 ‘J CROTECH ‘V HITACHI Se 
3030 15 MHZ SmV 95mm tube plus comp 
Direct reading 0/40 KV aoe 
20K/Volt. £23.00 (UK C/P 65p) Post free 
DIGITAL CAPACITANCE PSS | nicaas £12.50 
METER (UK C/P 65p)} WM103 15 MHZ 2mV 6x 7 display plus 
DUAL TRACE (UK C/P £4.00) 
OM6013 £52.75 HM203/4 Dual 20 MHZ plus component 
VARIABLE POWER SUPPLIES | csiseza ous! 10 mz List £321.00; ‘canasge 
(UK C/P £1.00) 3132 Qual 20 MHZ+componenttester £325.45 
hen aa £59.95 3 “| | HM204 Dual 20 MHZ plus component tester £345.58¢ 
M705 Dual 70 hi Sweep delay 
me V212 Dual 20 MHZ 
FREQUENCY COUNTERS V422 Dual 40 MHZ portab 
PFM200A 200 MHZ hand held pocket V203F Dual Trace POM sweep delay 
MET 1008 digitLEO bench2 ranges 100 MHZ £102.35 | All HITACHI. CROTECH TRIO & 
METGOOB digit LEO bench 3 ranges 600 MHZ £132.25 | HAMEG MODELS AVAILABLE 
TFO40 8 digit LCD 40 MHZ. Thandar 
TE200 3 digit LCD 200 MHZ. Thandar X1 £7.95 X10 £9.45 Xl - X10£10.50 
04-406 Edgware Road. London. W2 1£D 
omputer: 01-402 6822. Components: 01-723 1008 
301 Edgware Road. London. W2 1BN 01-724 3564 


SINGLE TRACE UK C/P £3.00 aoe 
HIGH VOLTAGE METER A 
SC1IGA®@ Miniature 10 MHZ battery portable 
wOptional carry case £6.84 
P k 
0.1 pl to 2000 mid LCD 8 ranges CUAL Seaer oes eres 
tester £303.60 
PP241 0/12/24V.0/1A £35.00 CS1566A Dual 20 MHZ All facilities {List £401 35) 
twin meter sweep delay 
222 Oual 20 MHZ plus hy facilities 
8 digit LED £77.60 | W134 Dual Trace 10 MHZ storage 
MET1000 8 digit LED 3 ranges 1 GHZ 
SCOPE PROBE KITS 
IHENRY'S 
| Test Equipment & Communications: 01-724 0323 
CALL IN AND SEE FOR YOURSELF 


London, W2 1ED 
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D1 — D2 = 1N4148 
1C2 is 4066B 


Variable M/S — ratio 
output 


All rheostats variable 
from 10k to 100k via RV1 


Fig 27 Synthesised precision 4-gang ‘rheostat’ 


to implement digital control of decade 
range selection of a 555 astable. Here, 
only one of the switches must be turned 
on at any time. Naturally, the circuits of 
Figures 25 and 26 can easily be com- 
bined, to form a wide-range oscillator 
that can be digitally controlled by a 
micro, etc. 


Synthesised multi-gang pots, etc 

One of the most useful applications of 
the bilateral switch is in synthesising 
multi-gang rheostats, pots, and variable 
capacitors in ac signal-processing 
applications. The synthesising principle 
is quite simple andis illustrated in Figure 
27, which shows the circuit of a 4-gang 
40k-to-100k rheostat for use at signal 
frequencies up to about 15 kHz. 

Here, the 555 is used to generate a 
50kHz rectangular waveform that has its 
mark/space ratio variable from 11:1 to 
1:11 via RV1, and this wave-form is used 
to control the switching of the 4066B 
stages. All of the 4066B switches are fed 
with the same control waveform, and 
each switch is wired in series with a 
range resistor (Ra, Rb, etc), to form one 
gang of the ‘rheostat’ between the ‘a’ — 
‘a’, ‘b’ —‘b’, etc, terminals. 

Remembering that the switching rate 


APRIL 1984 


1C1 is 4066B 


Fig 28 Synthesised precision 2-gang ‘pot’ 


of this circuit is very fast (50 KHz) relative 
to the intended maximum signal fre- 
quency (15 kHz), it can be seen that the 
MEAN or effective value of each ‘rheos- 
tat’ resistance can be varied via M/S- 
ratio control RV1. Thus, if 1C2a is closed 
for 90% and open for 10% of each duty 
cycle (M/S-ratio = 9:1), the apparent 
(mean) value of the ‘a’—‘a’ resistance will 
be 10% greater than Ra, i.e., 10k. If the 
duty cycle is reduced to 50%, the 
apparent Ra value will double, to 18.2k. If 
the duty cycle is further decreased, so 
that |C2a is closed for only 10% of each 
duty cycle (M/S-ratio = 1:9), the apparent 
value of Ra will increase by a decade, to 
91k. Thus, the apparent value of each 
gang of the ‘rheostat’ can be varied via 
RV1. 

There are some important points to 
note about the above circuit. First, it can 
be given any desired number of ‘gangs’ 
by simply adding an appropriate number 
of switch stages and range resistors. 
Since all switches are controlled by the 
same M/S-ratio waveform, perfect track- 
ing is automatically assured. Individual 
gangs can be given different ranges, 
without effecting the tracking, by giving 
them different range resistor values. The 
‘sweep’ range and the ‘law’ of the 


a b c d 
a b c d 
a b 
fa N 
A % 
OUT OouT 
a b 


rheostat can be changed by altering the 
characteristics of the M/S-ratio gener- 
ator. Finally, it must be noted that the 
control frequency of the M/S-ratio signal 
MUST be far higher than the maximum 
signal frequency that is to be handled, or 
the circuit will not perform correctly. 

The ‘rheostat’ circuit of Figure 27 can 
be made to function as a multi-gang 
variable capacitor by using ranging 
capacitors in place of the ranging 
resistors. In this case, however, the 
apparent capacitance value decreases 
as the duty cycle is decreased. 3 

The Figure 27 principle can be 
expanded, to make synthesised multi- 
gang pots, by using the basic technique 
shown in Figure 28. 

Here in each gang, two ‘rheostats’ are 
wired in series but have their switch 
control signals fed in anti-phase, so that 
one rheostat value increases as the 
other decreases. 

This basic circuit can be expanded, to 
incorporate any desired number of 
gangs, by simply adding more double- 
rheostat stages. 


Miscellaneous applications 
To complete this look at the CMOS: 
bilateral switch, Figures 29 and 30 show 
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when the switch opens the prevailing 
capacitance-charge is ‘stored’ and the 
resulting voltage remains available at 
the op-amp output. 

Finally, Figure 30 shows a bilateral 
switch used in a linear ramp generator. 
Here, the op-amp is used as an integra- 
tor, with its non-inverting pin.biased at 5 
volts via R1-R2, so that a constant current 
of 5 uA flows into the inverting pin via R. 
When the bilateral switch is open, this 
current linearly charges capacitor C, 
causing arising ramp to appear at the op- 
amp output. When the bilateral switch 
closes, C is rapidly discharged via R3 and 
the output switches down to 5 volts. 

The basic Figure 30 circuit is quite 
versatile. The switching can be activated 
automatically via a free-running oscilla- 
tor or via a voltage-trigger circuit. Bias 
levels can be shifted by changing the R1- 
R2 values or can be switched automa- 
tically via another 4066B stage, enabling 
a variety of ramp waveform types to be 
generated. 


% 4066B 


ov 
Fig 30 Using the 4066B to implement a ramp generator circuit 


Next month’s Data File 
takes an in-depth look at a 
particularly versatile CMOS 
chip, the 4046B phase- 
locked loop 


a couple of ‘miscellaneous’ fast-switch- input impedance, just as the 4016B 
ing applications of the device. Figure 29 switch has a near-infinite impedance 
shows how it can be used as a sample- when open. Thus, when the 4016B switch 
and-hold element. The 3140.is used asa is closed, the 10n capacitor rapidly ° 
voltage follower and has a near-infinite follows all variations in input voltage, but 


Hitachi Oscilloscopes ® New Models! 


performance, reliability, value immediate delivery! 


New from Hitachi are three low-cost bench ‘scopes with bigger screens 
and extra features in a new slimline ultra-lightweight format. 
The range now extends to 13 models:— 


4 dual trace single timebase models 20MHz to 40MHz 

2 dual trace sweep delay models 20MHz and 35MHz 

2 dual timebase multi-trace models 60MHz and 100MHz 
2 miniature field portable models, 20MHz and 50MHz 

3 storage models, one tube storage, two digital storage 


Prices start at £295 plus vat (model illustrated) including 2 probes and 
a 2-year warranty. We hold the range in stock for immediate delivery. 


For colour brochure giving specifications and prices ring (0480) 63570. 


Reltech Instruments, 46 High Street, Solihull, W. Midlands, B91 3TB 


HIGH PERFORMANCE 


FREQUENCY COUNTERS HIGH RELIABILITY 


LOW COST 
The brand new Meteor series of 8-digit Frequency Counters offer the lowest cost professional performance available anywhere. 


* Measuring typically 2Hz — 1.2GHz * Low Pass Filter 

* Sensitivity <<50mV at 1GHz * Battery or Mains 

* ~=Setability 0.5ppm * Factory Calibrated 

* High Accuracy * ~1-Year Guarantee 

*  3Gate Times * 0.5" easy to read L.E.D. Display 
PRICES (Inc. adaptor/charger, P & P and VAT) 

METEOR 100 (100MHz) = £104.07 Illustrated colour brochure 
METEOR 600 (600MHz) £133.97 with technical specification 
METEOR 1000 (1GHz) £184.57 and prices available on request. 


SSJTA_ Designed and BLACK STAR LTD, 9A Crown Street, St.lves, 
Pare Manufactured BlackStar Huntingdon, Cambs, PE17 4EB, England. 
L<LBS in Britain. Tel: (0480) 62440 Telex: 32339 
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l-PAK BARGAINS 


MINIATURE TOOLS FOR HOBBYISTS MULTITESTERS BRAND NEW LCD 


DISPLAY MULTITESTER 


ys Miniature round nose side cutters — é 1.00 | leads & B RE 188m 
(@) insulated handles 4inch length, Order OOH ope ACMINA est ees esa LCD 10 MEGOHM INPUT IMPEDANCE 
No: 043. FLEXEY DRIVER AC evoltsD519-150)50071 000 *3, digit *16 ranges plus hFE test facility for 
Ss Menor jong nose pliers - A dca Shah screwaiver is ase “ of ~ volts ae = vn a PNP and NPN transistors *Auto zero, auto 
insulated handles Ssinch length. awkward to get at screws. Overa' currents ma-150ma oe ae A 
Onder No: YO4 5 gi length 8 inch. Order No: FS-1 Flat ’ Resstence - 0-25 K ohms 100 K ohms polenty Single-handed, pushbutton operation F 4 
Micdatiira band'nose’phers = blade 4mm FS-2 Cross point no. 1 £1.75 | ; Over range indication *12.5mm @-inch) large < 
insulated handles inch each. ra Dims - 90 x 61 x 30mm LCD readout *Diode check *Fast circuit a 
length. Order No: YO45 (ee lt ES — protection *Test leads, battery and instructions 
‘ ; included. 
x pimatig hdl yi Be he 0/No.1322.0UR PRICE £6.50 ONLY Max indication 1999 or —1999 = 
\ length. Order No: YO46. = ad Polarity indication Negative only 8 
a was ‘s as 5721 SCREWDRIVER SET _ readings appear S 
inc fei : ere ‘ ithout + sign bs 
eee ee leedad pi on ond oo he posal 6 precision screwdrivers in hinged plastic cuutinneuaes 10 aah @ 
with sido aire pen seared in position while reaching into case. Sizes - 0.8, 1.4, 2, 2.4, 2.9 and era adit ‘Automate 8 
s — insulated handles 5inch those difficult places. Order No: 3.8mm £1.75 ‘et ili S 
jength. Order No: YO42 Aik Rt 4.25 SD-1 Flat blade 4mm SD-2 Cross u Sampling time 250 milliseconds 3 
: : coe point no.0. £95p each. 5731 NUT DRIVER SET Temperature range —5°C to 50°C = 
5 precision nut drivers in hinged plastic case. Power Supply 1x PP3 or equivalent VS 


battery 
Consumption 20mW 


Size 155x88x31mm 


RANGES 
DC Voltage 0-200mV £35.00 -_ 


SILICON BRIDGE 
RECTIFIERS — . .+ 


Comprising 4 x 1} | 


With turning rod. Sizes — 3, 3.5, 4, 4.5 and 
5mm. £1.75 
5T41 TOOL SET 


5 precision instruments in hinged plastic 


VALUE PACKS 


No. bed Description Price 
Assorted Resistors Mixed Types £1.00 
VP2 300 Carbon Resistors }4 Watt Pre-Formed £1.00 


amp rectifiers 


Ve oD pct hemers chil eed ON mounted on PCB. case. Crosspoint (Philips) screwdrivers — HO 0-220-200-1000, Acc. 08% eth T™ 
VP5 200 Assorted Capacitors All Types £1.00  VRM — 150 vits and H1 Hex key wrenches. ~ 1.5, 2 and AC Voltage 0-200-1000V ita. 8 
ha om Coremic (og ong a fred Ae iFM — 1.5 Amps 2.5mm £1.75 MM Acc. 12% DC Current 0-200UA tt me 
VP8 100 Muwed Ceramic Disc. GBpf — O1Spt £1.00 fm Sue: | inch square 5151 WRENCH SET . 0-2:20-200mA, 0-10A, Acc.1% DT eo— 
Ve a paced Polyester co rene Caps 4 10 - £1.00 5 precision wrenches in hinged plastic case. peeguneen Sgeg ohms =}, 

pe Caps Metal roll Mixe: 4 50 off £4.50 Sizes — 4, 4.5, 5, 5.5 and 61 £17 -2 Megohms. Acc. 1% 
VP11 100 Electrolytics — All Sorts £1.00 izes — 4, 4.5, 5, 9.9 and 6mm 1.75 5 — 
VP12 60 Bead Type Polystyrene Min Caps £1.00 100 off £7.50 BI-PAK VERY LOWEST PRICE re 
VP13 50 Silver Mica Caps Ass. $Bpt - let £1.00 Order No. As:4RI 
VP14 50 Silver Mica Caps Ass. 180pf—4700pf £1.00 BRect ELECTRONIC SIREN 12v DC DIGITAL VOLT METER MODULE 


3.x 7 segment displays Basic Circuit 


VP15 = 50 Herat Voltage Disc. Ceramic 750v ~ 8Kv Red plastic case with adjustable fixing 


Mixed £1.00 p - PA V+ 
4 bracket. Emits high-pitched wailing note ' 0-2V+ instructions provided to 
BvPIG 50 Wirewroune Res. 9W (avg) Ass. 1 ohm ae REGULATED of varying pitch - 100 cycles per minute. asend voltae & sunesin ranges 
VP17 50 Metres PVC Covered Single Strand VARIABLE Dims - 90mm (dia.) 60mm (depth). Power ne Rial) Ss ie 
vPi8 30 ie ec Covered Multi Strand as Stabilised ¥ ae seid O/NO:SX99 Once only price 
Wire Mixed Colours £1.00 POWER SUPPLY ‘a Our Price: £5.50 £9.95 
VP19 40 Metres PVC Single/ Multi Strand Hook- Variable trom 2 30 volts and 0 2 Amps. Kit includes = 
Up Wire Mixed £1.00 1 VPS30 Module, 1 25 volt 2 amp transformer < 2 
VP20 _6 Rocker Switches 5 Amp 240v £1.00 [1 0.50v.2" Panel Meter. 1 0 2 amp 2” Panel Meter. OUR GREAT NEW 1984 CATALOGUE 
VP21 20 Pcs. 1 - 2 & 4 mm Plugs & Sockets 1 470 ohm wirewound potentiometer. 1 4K7 ohm ‘ F . 
Matching Sizes £1.00 JB wirebound potentiometer, Wiring Diagram Presented with a Professional Approach and Appeal to ALL who require 
VP22 200 Sq. Inches Total, Copper Clad Board included. Order No. VPS30 KIT £70. Quality Electronic Components, Semiconductors and other Accessories 
Mixed Sizes £1.00 —————— ALL at realistic prices. There are no wasted pages of useless 


VP23 20 Assorted Slider Pots. Mixed Values £1.00 
VP24 10 Slider Pots. 40 mm 22K 5 x Log. 5 x 


Lin 
VP25 10 Slider Pots. 40 mm 47K 5 x Log. 5 x 


Lin 
vP26 20 Small .125” Red LED'S £1.00 
We He eee os 
10 Rectangular 2” Green LED’ ; 8 Bit MICROPROCESSOR 
VP29 30 Ass. Zener Diodes 250mW - 2W Mixed National INSB0B0AN 40 Pin DIL.N. Channel Silicon 


Vits. Coded £1.00 T YA 
VP30 10 Ass. 10W Zener Diodes Mixed Vits. pl bd etl ay el a 0 Kanone 


Coded 
P31 10 Amp SCR’s 70-66 50-400v Coded £1.00 fm "struction Cycle Time 2 uS 
vP32 203 Amp SCR’s T0-66 Up To 400v Supplied with functional 
Uncoded £1.00 Block Diagram 
VP33 200 Sil. Diodes Switching Like IN4148 DO- BRAND NEW 


MINIATURE FM TRANSMITTER 
Freq: 95-106MHz. Range: 4 mile 

Size: 45 x 20mm. Add: 9v batt. ONLY 
Not licenced in U.K £5.50 
Ideal for: 007-MI5-FBI-CIAKGB etc. 


information so often included in Catalogues published nowadays. 
(Just solid facts i.e. price, description and individual features of what 
we have available. But remember, BI-PAK’s policy has always been 
to sell quality components at competitive prices and THAT WE 
STILL DO. 


We hold vast stocks “in stock” for fast immediate delivery, all 
items in our Catalogue are available ex stock. The Catalogue 
is designed for use with our 24 hours “ansaphone” service 
and the Visa/Access credit cards, which we accept over the 
telephone. 
To receive your NEW 1984 BEPAK Catalogue, send 75p 
PLUS 25p p&p to:- 


35 £1.00 H 
VP34 200 Sil. Diodes Gen. Purpose Like 0A200/ eal Ou reclame | SIREN ALARM MODULE { ” The Third and 
BAX13/ 16 £1.00 fy 100° pertect ORDER NO Sx8080 ONIY American Police type screamer powered ] Fourth Hand 
a oe eo SL: Dilet es me -s", 00 from any 12 volt supply into 4 or 8 ohm ‘ oO aa 
i ur val Pri . 
vP36— 8 Bridge Rects. rig 1 Amp 4 x 2 Amp SO HURRY LIMITED STOCKS speaker. Ideal for car burglar alarm, gi"... . you always need but have 
Mixed Vits. Coded £1.00 freezer breakdown and other security never got until now. This helpful 
VP37 8 Black Instrument Type Knobs With 40 Pin IC Socket to fit SXB080 Offer price 5 watt, 12v unit with Rod mounted horizontally 
Pointer 3” Std £1.00 ORDER NO 1609 30p PUTpORES:,.2) WEL, ne on Heavy Base Crocodile clips attached to 
VP42 10 Black Heatsinks To Fit 70-3, T0-220 £3.85 alee: 
Ready Drilled £1.00 Order N rod ends. Six ball & socket joints give 
vP43 4 Power-Fin Heatsinks 2 x T0-32 x TO- TRANSISTOR CLEARANCE rder NNO. infinite variation and positions through 
66 Size £1.00 All Sorts Transistors. A mixed BP124. 360° also available attached to Rod a 3 


Bag NPN-PNP Silicon & Germ. diam magnifier giving 25x magnification. Helping hand 
Mainly Uncoded You To Sort Pack unit available with or without magnifier. Our price with 
includes Instructions For Making 4, magnifier as illustrated ORDER NO. 1402 £5.50. 

Simple Transistor Tester. Super 0 Without magnifier ORDER NO. T400 £4.75 


Value. Order No. VP60 
TRIACS — PLASTIC 


4 AMP - 400v - T0202 ~ TAG 1366. 

1 OFF 10 OFF 50 OFF 100 OFF 
40p £3.75 £17.50 £30.00 
8 AMP 400v — T0202 — TAG 425 

60p £5.75 £27.50 £50.00 


TECASBOTY 
The Electronic Components and Semi- 
conductor Bargain of the Year! This collection 
of Components & Semiconductors for the 
hobbyist is probably the most value-packed selection ever offered, 
: . it consists of Resistors, carbon and wirewound of various values. 
; Capacitors: All types, sorts and sizes including electrolitics. 
Potentiometers — single, dual, slider and preset. Switches, Fuses, 
Heatsinks, Wire, P.C.B. Board, Plugs, Sockets etc., PLUS a selection 
of Semiconductors for everyday use in popular Hobby Projects. 
These include: SCR’s, Diodes, Rectifiers, Triacs & Bridges as well 
as a first class mix of Transistors and |.C.’s. In all, we estimate the 
value of this in current retail catalogues to be over £25! So, help 
yourself to a great surprise and order a Box TODAY for just £6.50 
ONLY at BLPAK. Remember, stocks are limited so 
hurry! You can call us on 0920-3182/3412 and order XY 
with your Barclaycard or Access Card — 24hr 
Answerphone Service NOW. Order No. V.P. 85. 


100 


mw398 NI-CAD CHARGER 

Universal Ni-Cad battery charger. Alll plastic 
case with lift up lid Charge/ Test switch. LED 
indicators at each of the five charging points. 
Charges — Power — 

PP3 (SV) 220-240V AC 

U12 (1-5V penlite) Dims - 

U11 (1.5V “C") 210 x 100 x 50mm 
U2 (1.5V “D") £6.95 


POWER SUPPLY OUR PRICE £3.25 
Power supply fits directly into 13 amp socket 
Fused for safety. Polarity reversing socket. 
Voltage switch. Lead with multi plug 

Input — 240V AC SOHZ, Output - 3, 4, 5, 6, 

7-5, 9 & 12V DC Rating - 300 ma MWé88. 


VOLTAGE REGULATORS 10220 
Positive + Negative + 

7805 - 40p 7905 - 50p 
7812 -40p 7912 - 50p 
7815-40p 7915 - 50p 
7824 -40p 7924 - 50p 


— 
Send your orders to Dept RE3 BI-PAK PO BOX 6 WARE, HERTS ~~, Use your credit card. Ring us on Ware 3182 
SHOP AT 3 BALDOCK ST. WARE, HERTS “ Now rag get Bea Pome faster. Goods 
. a TERMS CASH WITH ORDER. SAME DAY DESPATCH. ACCESS SO NON eee alat add VAT: OnaSiG 10 vou 
BARCLAYCARD ALSO ACCEPTED. TEL (0920) 3182. GIRO 388 7006 pee esictos belkin ee tae Ra 
ADD 15% VAT AND 75p PER ORDER POSTAGE AND PACKING / Pome pi 75p per Total order 
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LO@p ELECTRONICS q LOG 


For variable capacitors. Roller coasters, Thermo Couple Meters. VHF, HF 
Aerial matching units, low power and high power, in kit form or ready built. 
The G40GP multi-band aerial still only £16.00 + p&p. 

Our unique Aerial Feeder Spreader to make up feeders of 75,300,400 and 
600 OHM open wire feeders, to withstand power rating of 3 kilowatts is not 
affected by rain, snow or sun and don't forget these clip on feeders made in 
seconds. 

Baluns from £5.95, specials on request. Convert your antenna tuner to 
balanced input from twin feeder etc, by fitting our external box. £15.95 & 
all information. Send large SAE for further details. 73 Tony 


G40GP ELECTRONICS 
Works & Sales 
UNIT 4, GLADDEN PLACE, WEST GILLIBRANDS 
SKELMERSDALE, LANCS 


Phone: 0695-26345 or 27948 


BUILD A BETTER AMPLIFIER! 


: 


plifier, of comparable standard to Naims, Meridians, Quads etc., foran outlay of less than £250? 
with a Crimson kit. 


How Can you own atop class HiFiam 
— Simple! Build it yourself — 


ant!) therefore constructing a kit is pleasurable in itself and, once built, will give years 
of untroubled service. So, whether you use a simple record player or acompact disc, you can be sure to get the most from your system. E.T.I. said, 
in their review of the CK1010/1100: “I can Say no more than that for £250 it is a bar 


PRICES 

we panes PRE-AMPLIFIER (moving magnet, tape, tuner input) takes power from any CK power amp or separate pes. Wee 
CK1040 — STEREO POWER-AMPLIFIER 40 watts R.M.S./Chanel £121.00 
CK1080 — STEREO POWER-AMPLIFIER 80 watts R.M.S./Chanel £134.00 
CK1100 — STEREO POWER-AMPLIFIER 100 watts R.M.S./Chanel £151.00 
MC2K — Moving coil add on kit for CK1010 £25.00 
P.S.K. — power supply for CK1010 (if not used with a CK power amp) £20.00 


CRIMSON also supply power amp, pre amp and electronic crossover modules, power supplies and hardware — too much to list here — but on 
receipt of an S.A.E. we will be happy to supply full details. 


TO ORDER Send C.W.O. or quote your access card Lig ees orders accepted) Crimson Products are also available from Bradley Marshall Ltd, 
325 Edgeware Road, London, and Wilmslow Audio Ltd, 35-39 Church St, Wilmslow, Cheshire SK9 1A5. 


[2] CRIMSON ELEKTRIK STOKE 


MANUFACTURERS OF PROFESSIONAL, DOMESTIC & INDUSTRIAL AMPLIFICATION 
PHOENIX WORKS, 500 KING STREET, LONGTON, STOKE-ON-TRENT, STAFFORDSHIRE. ST2 1EZ 0782 330520 
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LATEST 


—LITERATURE—— 


Clubs, manufacturers, publishers and agents are invited to send details of 
new books, catalogues, data sheets, etc for inclusion on this page 


NEW FROM GRANADA 


Here are three new books 
from Granada. 

THE ORIC PROGRAMMER 
(Price £6.95). 

This teaches BASIC from 
first steps to a high level of 
competence, paying special 
attention to the Oric’s 
graphics and sound capabili- 
ties. 

Most chapters contain at 
least one complete program 
listing to enjoy as you learn, 
and many examples of shorter 
programs are provided to 
help you master the techni- 
ques. 

Everything you need to 
know is set out clearly and 
logically so that you are soon 
in complete control of this 
powerful machine. 

DISK SYSTEM FOR THE BBC 
MICRO (Price £6.95) 

The costs of disks are now 
comparable to cassettes, and 
the prices of disk drives — 
once aluxury for the few- are 
falling fast. 

Consider all the advantages 
of disk systems, including: 

@ High speed of operation. 
@ Random access to any 
point on the disk. 

@ One program can call 
another, enabling you to deal 
with much more complex 
operations. 

@ The ability to run long 
programs, up to many times 
the memory capacity of your 
micro. 

@ Parts of the disk itself can 
be edited or altered to 
retrieve damaged programs 
and read disks made on other 
machines. 

This book sets out all the 
advantages of using disks, 
explains the jargon and cov- 
ers the principles of disk 
operations, not only for the 
BBC disk system but also the 
AMCOM, the Watford and 
other systems suitable for use 
with the BBC Micro. Normal 
and advanced disk operations 
are described in detail and 
you are shown how to take full 
advantage of the various disk 
utilities. You will be amazed 
at how efficient and creative 
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your computing will become. 

The author lan Sinclair is a 
well-known contributor to 
journals such as Personal 
Computing World, Comput- 
ing Today, Electronics and 
Computing Monthly, Hobby 
Electronics, and Electronics 
Today International. He has 


written over forty books on 
electronics and computing 
aimed mainly at the beginner. 


SPECTRUM GRAPHICS & 
SOUND (Price £6.95) 

This book shows you how to 
make the most of the Spec- 
trum’s graphics and sound 


capabilities, and you will be 
amazed by what you can 
achieve. 

This book guides you 
through the basic principles 
of graphics on computers, 
and then covers the techni- 
ques of drawing, producing 
graphs and using colour. 
Later chapters deal with 
animation, including the 
techniques required for writ- 
ing games programs and also 
three-dimensional displays. 
You are shown how to pro- 
duce sound effects and 
music, and exploit the Spec- 
trum’s creative potential. 

Many short, easily handled 
program listings are provided 
as well as several complete 
listings for you to try out and 
enjoy. 

The author Steve Money isa 
well-known author of several 
books including Microp- 
rocessor Data Book pub- 
lished by Granada. 


Granada Publishing Ltd, 8 
Grafton Street, London. W1X 
3LA. Tel: 01-493 7070. 


Dial Search (3rd edition) 
(Price £2.75) is designed as a 
guide for the home listener 
with a small portable radio, 
but it has proved popular with 
many expert hobbyists (DX- 
ers) and transmitting 
amateurs (hams). 

The Dial-Search checklists 
serve as a chart. As well as 
your targets, they show the 
main landmarks and obsta- 
cles, and without these you 
cannot be sure precisely 
where you are on your small 
dial. 

And like a landscape, it 
‘looks’ different at different 
time of day or year, and as the 
weather changes. As evening 
sets in, we receive some 
stations much better for a few 
hours, others worse. Some 
reduce power. Some are 
closed down by 2200 hours. 
Some are only audible after 
midnight when stronger sta- 
tions have gone off the air. 

Thus Dial-Search saves you 
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BC550 
BCS56 
BC560 
BC639 
BC640 


MPSA13 
MPSA63 
ZTX108 
ZTX212 
2N2904 
2N2905 


2N3905 
2SB646A 


2SB648A 
2SD666A 
2SD668A 
2SA872A 
2SA1084E 


2SA1085E 
2SC1775A 
2SC2646E 
2SC2547E 


Device 


BFY50 
BF241 
BF273 
BF274 
BF362 


BF440 
BF441 
BF479 
BF679S 
BFR91 
BFRO6 


BFT95 


BFws2 
BFY90 
NE21936 


50 


58-21936 


0.10 
58-00212 0.10 
58-00237 0.08 
58-00238 0.08 
58-00239 0.08 
58-00307 0.08 
58-00308 0.08 
58-00309 0.08 
58-00327 0.13 
58-00337 0.13 
58-00413 0.10 
58-00414 0.11 
58-00415 0.10 
58-00416 0.11 
58-00546: 0.12 
58-00550 0.12 
58-00556 0.12 
58-00560 0.12 
58-00639 0.22 
58-00640 0.22 
58-04013 0.30 
58-04063 0.30 
58-01108 0.10 
58-01212 0.10 
58-02904 0.25 
58-02905 0.25 
58-03905 0.10 
58-03646 0.30 
58-03648 0.40 
58-03666 0.30 
58-03668 0.40 
58-02872 0.19 
58-01084 0.25 
58-01085 0.25 
58-01775 0.19 
58-02546. 0.24 
58-02547 0.24 
Small Signal RF Devices 
StockNo. Price 
58-06500 0.22 
58-06241 0.18 
Use BF241 
Use BF241 
58-06362 0.49 
58-06440 0.21 
58-06441 0.21 
58-06479 0.66 
58-06679 0.55 
58-07091 1.33 
58-07096 1.45 
58-10095 0.99 
58-08092 0.60 
58-09090 x 


BF256 -59-00256 0.38 
BF960 60-06960 0.99 
BF961 60-06961 0.70 
BF963 60-06963 0.98 
BF981 60-06981 1.20 
J310 59-02310 0.80 
J176 59-02176 0.65 
MEM680 60-05680 0.75 
2SK55 59-01055 0.32 
2SK168 59-01168 0.37 
3SK45 60-04045 0.49 
3SK51 60-04051 0.54 
3SK60 60-04060 0.58 
3SK81 60-04081 1.32 
3SK88 60-04088 0.99 
40673 Replaced by 3SK51 

40822 Replaced by 3SK45 

3SK112 60-04112 4.60 
Device StockNo. Price 
BD139 58-15139 0.29 
BD140 58-15140 0.31 

BD165 58-15165 0.46 
BD166 58-15166 0.48 
BD179 58-15179 0.38 
BD180 58-15180 0.41 
TIP31A 58-15031 0.35 
TIP32A §8-15032 0.35 
MJ2955 58-12955 0.68 
2N3055 58-13099 0.58 
2SB720 58-15720 0.60 
2SD760 58-17600 0.60 
2SJ49 60-01049 3.10 


All prices exclude VAT postage 


200 North Service Road, 
Brentwood, Essex CM14 4SG 
Tel: (0277) 230909 Tix: 995194 


INTERNATIONAL 


Also Sales Counters at: 


53 Burrtiolds Road, Portsmouth 


Watch out for the NEW AMBIT CATALOGUE in your newsagents — 80p 


Device Stock No. Price 
2SJ50 60-01050 4.25 
28583 60-01083 3.55 
2SK135 60-00135 4.25 
2SK227 60-00227 3.55 
2SD753 58-03753 2.34 
SM3159 58-03159 5.95 
SM3160 58-03160 5.95 
Device StockNo. Price 
MRF237 58-14237 3.20 
MRF238 58-14238 16.50 
MRF245 58-14245 40.00 
MRF449A 58-14449 16,50 
MRF472 58-14472 1.25 
MRF475 58-14475 4.60 
MRF629 58-14629 4.99 
PT8811 58-18811 9.50 
2SC1945 58-01945 2.60 
2SC1971 58-01971 2.49 
2SC2053 58-02053 0.63 
2SC2097 58-02071 14.75 
TP2320 58-12320 10.24 
VN66AF 60-02066 0.95 
ZTX3866 58-03866 0.45 
2N3866 58-13866 1.20 
DIODES 
Signal, Rectifier, etc 
Device StockNo. Price 
BA244 12-02447. 0.17 
BA379 12-03797 0.35 
ND4981-7E  12-49817 0.51 
OAg1 12-00916 0.07 
OA47 12-00476 0.10 
TDA1061 12-10617 0.95 
PWo02 12-62006 0.75 
S04 12-24006 0.45 
W005 12-10506 0.28 
1N4001 12-40016 0.06 
IN4002 12-40026 0.07 
1N4004 12-40046 0.07 
IN4148 12-41486 0.05 
1N5404 12-54046 0.16 
IN6263 12-62637 0.62 
Device StockNo. Price 
BA102 12-01025 0.30 
BA121 12-01215 0.30 
BB105B 12-01055 0.30 
BB109B 12-01095 0.27 
BB204B 12-02045 0.36 
BB212 12-02125 1.95 
117210 12-02105 0.30 
MVAM115 Use KV1235 
MVAM125 Use KV1225 
KV1210 12-12105 2.45 
KV1211 Use KV1236 
KV1225 12-12255 2.75 
KV1235 12-12355 2.75 
KV1236 12-12365 2.55 
KV1310 12-13105 0.40 
KV1320 12-13205 0.40 
INTEGRATED CIRCUITS 
Linea 
Device Stock No. Price 
LM10CN 61-00010 3.88 
MF10 61-00011 5.05 
L149 61-00149 1.86 
ZNA234 61-02340 8.50 
U2378 61-00237 1.28 
U247B 61-00247 1.28 
U2578 61-00257 1.28 
U2678 61-00267 1.28 
LM301AH 61-03010 0.98 
LM301AN 61-03011 0.44 
LM308CN 61-03081 0.65 
LM311CN 61-00311 0.46 
LM324 61-03240 0.48 
LM339N 61-03390 0.68 
LM346 61-00346 3.72 
LF347 61-00347 1.82 
LM348 61-03480 1.26 
LF351 61-03510 0.49 
LF353 61-03530 0.76 
LM380N 61-00380 1.00 
LM381 61-00381 1.81 
LM382 61-00382 1.81 
ZN419CE 61-00419 1.98 
ZNA423 61-02430 1.40 
ZN425E/8 61-04250 4.50 
ZN426E/8 61-04260 3.48 
ZN427E/8 61-04270 6.80 
ZN428E/8 61-02480 5.50 
ZN429E/8 61-04290 2.50 


Device 


2N432CJ10 
2ZN433CJ510 
ZN450E 
NES42 
NES44 


NE5S55N 
NESS6N 
SL560C 
NE564 


NES65 
NES66 
NE5S67 
NES70N 
vA709HC 
uA709PC 
vA710HC 
uA710PC 
UA7TTICN 
uA741CH 
uvA709PC 
uA741CN 
uA748CN 


uA758 
TBA820M 
TDA1028 
TOA1029 
ZNA1034 


M1035 
TOA1054M 
TDA1062 
TDA1072 
TDA1074A 
TDA1083 
TDA1090 
HA1196 
HA1197 
TDA1220 


LM1303 
MC1310P 
MC1330 
MC1350 


HA1370 
HA1388 
LM1458N 
MC1496P 
SL1610 


SL1611 
‘SL1612 
SL1613 
$L1620 
$L1621 


$L1623 
SL1625 
SL1630 
SL1640 
SL1641 


MC1648 

TDA2002 
ULN2240 
ULN2242 
ULN2283 


CA3080 
CA3089 
CA3123 
CA3130E 
CA3130T 


“CA3140E 


CA3189E 
CA3240E 
MC3357 
MC3359 


ULN3859 
KM3701 
KM3702 
LM3900 
LM3909N 


LM3914N 


SL6270 
SL6310 


SL6600 
SAS6610 
SL6640 
SL6690 
SL5700 
SAS6710 


1CM7555 
ICL8038CC 
MSL9362 


61-07110 
61-07410 
61-07411 
61-07470 
61-04780 


61-00758 
61-00820 
61-01028 
61-01029 
61-01034 


61-01035 
61-01054 
61-01062 
61-01072 
61-01074 


61-01083 
61-01090 
61-01196 
61-01197 
61-01220 


61-01303 
61-01310 
61-01330 
61-01350 


61-11370 
61-01388 
61-14580 
61-01496 
61-01610 


61-01611 
61-01612 
61-01613 
61-01620 
61-01621 


61-01623 
61-01625 
61-01630 
61-01640 
61-01641 


61-01648 
61-02002 
61-02240 
61-01090 
61-02283 
61-03080 
61-03089 
61-03123 
61-31300 
61-31301 


61-31400 
61-03189 
61-32400 
61-03357 
61-03357 
61-03859 
61-03701 
61-03702 
61-39000 
61-39090 
61-03914 
61-03915 
61-04401 
61-04412 
61-04413 
61-04417 
61-04320 
61-14420 
61-14421 
61-04423 


61-04424 
61-04430 
61-04431 
61-04432 
61-04433 
61-04436 
61-04437 
61-04438 
61-04441 
61-04445 


61-04446 
61-04448 
61-05044 
61-05229 
61-55320 


61-05624 
61-06000 
61-06270 
61-06310 


61-06600 
61-06610 
61-06640 
61-06690 
61-06700 
61-06710 


61-75550 
61-08038 
61-09362 


and packing GOp Pleas. 


Tal: (0705) 669021 
Park Lane, Broxbourne, Herts 
Tel: (0992) 441631 
Price | Device StockNo. — Price| Device StockNo. Price 
29.90 | msig3s3 61-09363 1.75 | 10kLin 48-10313 0.33 
24.79 | 1K10170 61-10170 1.87 | 20kLin 48-20313 0.33 
7.61 | 1k10321 61-10321 2.75 | SOkLin 48-50313 0.33 
1.20 | HA11223 61-11223 2.15 | 100kLin 48-10413 0.33 
1.80 | HA11225 61-11225 145 | S00kLin 48-50413 0.33 
0.21 | HA12002 61-12002 1.22 | JMLin 48-10513 : 
050 | HaA12017 61-12017 0.80 | Sklog peabretpy oS 
2.24 | HA12402 61-12402 1.95 | {0kLog peat by San 
4.29 | HAI12411 61-12411 1.20 es PHierety a 
1.00 | HA12412 61-12412 155 | 200k he Soi oar 
1.40 | LF13741 61-13741 0.33 | IMLog 48-10514 0.33 
1.30 61-14412 6.85 | skLin 48-50217 0.67 
3.85 61-50366 3.36 | t0kLin 48-10317 0.67 
0.64 61-50375 3.85 | 25kLin 48-25317 0.67" 
0.52 61-53200 3.90 | 5kLog 48-50218 0.67 
“ alers, Freq 10k Log 48-10318 0.67 
0.85 Display Synthesis aeetoe priests ca 
oat | Device Stock No. 1-24 | 100kLog 48-10418 0.67 
070 | ure ora DualGang | 
0. 61-02650 16 
235 | U266 61-02660 243 | Value Stock No. 1-24 
0.78 | 11C900C 61-01190 12.95 | 5kLin 48-50215 0.60 
211 | MSL2312R 61-02312 3.94 | 10kLin 48-1018 H4 
2.11 | MsMss523 61-0523 14.30 | 25kLin eee 0.60 
2.10 | MSMS5524 61-05524 11.30 | 300KLin 43.25415 0.60 
4 MSM5525 61-05525 7.85 is 0.60 
+30 | MsMss26 6105526 795 | }MLin cinite ry} 
v95 | MSM55271 61-55271 9.75 | of Lon 48.50216 0.60 
2.69 | ICM7106CP 61-07106 955 | 10kLog 48-10316 0.60 
5.04 | 1C7137 61-07137 7.50 25k Log 48-25316 0.60 
195 | ICM72168 61-72161 23.95 | SokLog 48-50316 0.60 
30s | 'CM7216C 61-72162 23.95 | 100kLog 48-10416 0.60 
2.00 SP8629 61-08629 3.85 250k Log 48-25416 0.60 
1.00 pitaold 61-08647 6.00 1MLog 48-10516 0.60 
pes HD10551 eifoeel 7 Single gang, pull push DPST switch 
1390 HA12009 61-12009 6.00 Value Stock No. 1-24 
1.20 MC12016 61-12016 6.90 5k Lin 48-50219 0.94 
1.20 HD44015 61-44015 445 10k Lin 48-10319 0.94 
99 | H04a752 61-44752 8.00 | 25kLin 48-25319 0.94 
° MC145151P 61-14151 6.00 100k Lin 48-10419 0.394 
. HH MC145152P 61-14152 12.30 55k Log 48-50220 0.394 
Te | MC145156P 61-14156 4.60 10k Log 48-10320 0.94 
2.10 = 25k Log 48-25320 0.94 
; VOLTAGE REGULATORS 50k Log 48-50320 0.94 
2.60 | Device Voltage. StockNo. Price | 100kLog 48-10420 0.94 
2.55 7805 +5V 27-78052 0.40 Dual gang 41 detents primarily for volume 
2.17 7806 +6V 27-78062 0.40 controls. 
3.50 | 7808 +BV 27-78082 0.40 
aso | 7812 +12v27-78122 0.40 | Value . Stock No. Me 
1.90 | 7815 +15V27-78152 0.40 | Dnt 09. 4610837 Sas 
1.62 7-78182 0.40 ae 2 
3.50 a ay gr yale ber Dual oan with click, for tone and balance 
350 | 7905 = -5v. 2779052 o.ag_ | controls. 
3.25 7906 -6V 27-79062 0.49 Value Stock No. 1-24 
1.25 7908 -6V 27-79082 0.49 50kLin 48-50323 0.65 
as 100k Lin 48-10424 0.65 
3.05 | 7912 -12V 27-79122 0.49 | 100K 
1.00 | 7915 -15V-27-79152, 0.49 | Balance 48-10425 0.65 
096 | 7918 -18V.27-79182 0.49 
1.84 7924 -24v 27-79242 0.49 ub Min Ceramic 
140 | 78105 +5V 27-78050 0.40 Plate 63VDC 
0.80 
0.90 | 7806 +6V 27-78060 0.40 Value Stock No. Pk of 10 
78L08 = +8V 27-78080 0.40 
0.46 1 78112 +12v~—27-78120 0.40 | 2.2pF 04-22901 0.40 
220 1 781s = +15V—-27-78150 0.40 | 2.7pF 04-27901 0.40 
232 | 79024) +2av-27-78240 0.40 | 3.3pF 04-33901 0.40 
285 | 79105 -sv 27-79050 0.55 | 3.9pF 04-39901 0.40 
2.95 | 78GKC +adj, 27-78993 3.95 | 4.7pF 04-47901 0.40 
85.53 78GUIC _+adj. 27-78992 1.10 5.6pF 04-56901 0.40 
74.84 78HOS5 = +5V 27-78084 4.25 6.8pF 04-68901 0.40 
0.60 78H12 +12V 27-78124 = 5,45 8.2pF 04-82901 0.40 
0.68 78HG +adj. 27-78994 7.45 10pF 04-10001 0.40 
2.80 79HG ~adj. 27-79994 7.45 12pF 04-12001 0.40 
am | ier -t Bae UR | ier Beisoot Bae 
ead : . 18pF 04-18001 0.40 
re leo om en ca | oe ca bas 
F 1 +adj. & 9 27pF 04-27001 0.40 
133 | 4200 = +adj. © —-27-02006 1.95 33pF 04-33001 0.40 
zes | UA723— +adj. — 27-07230 0.85 | 39h 04.39001 0.40 
255 | MMGMOSZISSRTMNNN] 75° = 087001 O40 
2.30 56pF 04-56001 0.40 
18 | Please call for current Sank oe-seo01 0.48 
. p z t 
198 CMOS price and 100pF 04-10101 0.50 
a7 A 120pF 04-12101 0.50 
ha rrr erat dueto | ico 04-15101 0.50 
Me wor! ortages etc. | 180pF 04-18101 0.50 
222 “| 220pF 04-22101 0.50 
1.35 270pF 04-27101 0.50 
1.29 FIXED RESISTORS 330pF 04-33101 0.50 
275 | E12 values sold in packs Medium K Ceramic 
296 | of 10 per value only Plate SADC, ange 
9.60 I Stock No. Pk of 10 
220 | YAW 5%  — 30p/10 pack | Value ee 
YAW 5% 15p/10 pack | 390°F 04-39102 0.50 
aas | Va fo p/10 pack | 47opF 04-47102 0.50 
300 | Y4W 1% = 35p/10 pack | s60pF 04-56102 0.50 
00 680pF 04-68102 0.50 
: Order by value & type 820pF 04-82102 0.50 
3.75 1000pF 04-10202 0.50 
Hen POTENTIOMETERS 1200pF 04-12202 0.50 
3.75 Supplied with PCiwire on tags. Round shatts mm | 1500pF 04-15202 0.50 
3.20 dia. with 7mm bush. MB * 0.75 washer and fixing | 1B800pF 04-18202 0.50 
1.48 aoe ‘seit 124 | 2200pF 04-22002 0.50 
je io. ef 
0.98 | 5O0RLin 4850113 0.33 oe faeces oe 
450 | tkLin 48-10213 0.33 Pp : 
1.75 | Sk 48-50213 0.33 | 4700pF 04-47202 0.50 


@ quote stock numbers when ordering 
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Pree . EATESTANTERATURE a 


hours of frustration and 
makes home listening really 
rewarding - as readers of 
previous editions have testi- 
fied. This edition aims to save 
even more time, by indicating 
in its medium wave checklists 
the hours each station broad- 
casts and the period when (in 

- SE England) it is worth sear- 
ching for it. 

Readers in the North, and 
on the continent of Europe, 
will also find a brief reference 
to the more powerful stations 
(on the fringes of our map) 
which they may expect to 
receive, though our portables 
here do not. 

Whatever their location, all 
listeners can benefit from 
orienting their set (or aerial) 
towards the desired transmit- 
ter. Dial-Search has demons- 
trated how easy this can be, 
with the right map. This time 
our Europe map is larger and 
there is a map of Britain too. 


Published by: George Wilcox, 
9 Thurrock Close, East- 
bourne, Sussex BN20 9NF. 


[ MAIL ORDER CATALOGUE 


A catalogue containing 
over 100 test and measuring 
instruments plus cables, con- 
nectors, kits and accessories 
is now available from Super- 
cat Electronics. 

This fully illustrated cata- 
logue provides detailed 
electrical and mechanical 
specifications of all items 
mentioned and_ includes 
some handy reference tables. 


Supercat Electronics Ltd, PO 
Box 201, St Albans, Herts. AL1 
4EN. 


CIRCUIT BOARDS 

BICC-Vero Electronics now 
has available its new circuit 
board catalogue which is 
claimed to contain the widest 
range offered by one manu- 
facturer. 

Of special note from the 
range of circuit boards 
offered are new eurocards, 
extender boards, the recently 
introduced Microbus euro- 
card backplane system, and 
the comprehensive range of 
microprocessor boards and 
backplanes. These include 
VME, $100, Motorola 
Exorsiser, Intel Multibus, STD 
bus and Apple. 

The new catalogue, which 
has 40 full colour pages, 
details over 150 standard cir- 
cuit boards plus a host of 
associated accessories such 
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as card handles, stand-offs, 
header and socket pins, pin 
insertion tools, spot face cut- 
ters and component carriers. 


Hedge End Industrial Estate, 
Flanders Road, Hedge End, 
Southampton SO3  -3LG 
Telephone: (04892) 81424/5. 


RANGE TRANSFORMERS 
A leaflet available from 
Avel-Lindberg gives spe- 
cification details including: 
primary voltages, nominal 
load, secondary volts and 
current, dimensions, weight, 
and mounting details for fifty 
‘Standard Range’ power 


transformers in a 15 to 130VA 
load rating. 

Fifteen are provided with 
printed circuit style pins, ten 
with PCB pins and an extra 
wound screen, and twenty- 
five with flexible leads. 

All. the toroidal transfor- 
mers are fully encapsulated 
in resin-filled thermoplastic 
cases which offer protection 
against mechanical damage 
and permit operation in hos- 
tile ‘environmental condit- 
ions. They have the charac- 
teristics, inherent in toroidal 
construction, of an 8:1 lower 
radiated noise field, low 
volume, weight, and height 
profile, high efficiency and 


low open circuit power. The 
leaflet also gives details of 
the various methods of con- 
nexion, performance details, 
and distributors. 


Avel-Lindberg Limited, South 
Ockendon, Essex RM15 5TD. 
Tel: 070 885 3444. 


DEFINITION TELEVISION 

A new volume - ‘Compati- 
ble Higher-Definition Tele- 
vision’ — has been published 
by the Independent Broad- 
casting Authority as the 
twenty-first in the series of 
occasional engineering texts 
that have been provided as a 
service to broadcast engin- 
eers and students since 1972. 

This new 48-page book, with 
many two-colour illustrations, 
reflects recent interest in the 
development of television 
systems capable of providing 
significantly higher quality 
colour pictures than are 
possible on any of the present 
broadcast standards. 

While a number of systems 
using more than 1000-lines 
per frame of picture defini- 
tion and with an improved 
width-to-height ratio have 
been demonstrated, most of 
these would be incompatible 
with the hundreds of millions 
of existing 625-line of 525-line 
television receivers through- 
out the world. 

In this book nine research 
engineers of the IBA and of 
Philips Research Laborator- 
ies discuss the requirements 
and technical problems still 
involved in enhancing tele- 
vision pictures seen in the 
home. They describe current 
work aimed at making this 
possible, including the use of 
low-cost digital processing in 
receivers in conjuncton with 
an enhanced-MAC_  (multi- 
plexed analogue component) 
satellite transmission system. 

Contents: ‘Introduction’ by 
J B Sewter, IBA’s Assistant 
Director of Engineering (Net- 
work ad Development); ‘Why 
non-compatible high-defini- 
tion television?’ by T J Long; 
‘Signal processing for higher- 
definition televison’ by G 
Tonge; ‘Extended-definition 
MAC’ by Dr M D Windram, R 
Morcom and T Hurley; ‘Con- 
sumer displays for hi-fi tele- 
vision’ by Dr CAAJ Grebe, LJ 
van de Polder and S L Tan. 


Enquiries to IBA Engineering 
Information Service, Crawley 
Court, Winchester, SO21 2QA. 
Tel: Winchester (0962) 822444. 
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AUTHORISED 


Marker unit 
FM Unit 
FP700 
FC700 
FL2100Z 
FT290R 
FT790R 
NCIC 
CSCIA 
MMBI1 
FL2010 
FT208R 


FRG7700M 
MEMGR7700 
DCRG7700 
FRI7700 
FRA7700 

FPS 
FRV7T00A 
FRV7700B 
FRV7700C 
FRV77000 
FRVTT00E 
FRV7700F 
FT757GX 


Gen Cov HF t’ceiver 
Curtis keyer for above 
OC power cable 
Non-volatile mem board 
FM unit 


300Hz CW filter 
600Hz CW filter 
6kHz AM filter 
CW filter 


Gen cov HF t'ceiver 
Matching speaker 

9 band HF transceiver 
9 band matching atu 
Remote vfo for above 
External speaker 

Unit for above 
Scanning hand mic. 

8 band 100 watt t’ceiver 


PSU for FT77 

ATU for F177 

160-10m linear amp 

2m Multimode portable 

70cm Multimode Portable 
FT290/790 AC charger 
FT290/790 carrying case 
FT290/790 Mob mount 

290R Linear amplifier 

2m FM handheld 2}W. 

70cm FM handheld'1W 

Slow charger 

Spare Ni-cad battery pack 
Charging sleeve 

Base master charger 

Base master quick charger 
Charger 12v DC 

Mobile mounting bracket 

2m 25W FM mob t'ceiver 
70cms 10W FM mob t'ceiver 
3 band all mode base station 
70cms module 

6 metre module 

HF module 

Full duplex x/band unit 
0.2-30mHz gen cov rec 

7700 with memory unit 
Memory module 

DC modification kit 

Antenna tuner unit 

Active Antenna 

Low pass filter 

118-130, 130-140, 140-150mHz 
118-130, 140-150, 50-59mHz 
140-150, 150-160, 160-170mHz 
118-130, 140-150, 70-80mHz 
118-130, 140-150, 150-160mHz 
118-130, 150-160, 170-180mHz 
Multi Mode Gen Cov. 


239.00 
PHONE 
250.00 


2005 
2021 


1C751 

1C745 

RC10 
PSU(Int.) 
FM(EX242) 
KEYER(EX243) 
1C730 


B10 
IC2KL+PSU 
AT100 
AT500 
CFI 
SP3 
HPI 
SM5 
1C-R70 
FM unit 
FL63 
FLa4 
1C290H 
Bul 
1c4a71 


* NEW * 100W H.F. 

* NEW * 100W H.-F. 
Keyboard Freq. cont. 
230v AC power supply 
FM module for above 
Keyer module for above 
100w HF trans 12v DC 
SSB pass band filter 
100w HF trans plus gen. cov. 
230v p.s.u. for HF t'ceivers 
230v chopper type unit 
500Hz filter for 740/730 
2.4kHz SSB filter 

CW narrow filter for 720 
AM filter for 720 

LDA unit for 730 

CW audio filter for 730 
TRV unit for 730 
Memory back up for 720 
500W solid state linear 
100 watt HF Auto ATU 
500 watt HF Auto ATU 
Cooling fan 

Matching ext speaker 
Communication phones 
Base microphone 
Comms rec 230v AC 
Plug in module 

CW narrow filter 

Xtal filter 

Multimode 2m 12v DC 
Back up supply 
Multimode 70cm 


2450 
2480 
2490 
2475 
2476 
2810 
2840 
2870 
2890 
2900 


1C490 
IC2E 
IC4E 
ICO2E 
ICO4E 
MMB9 
MMB12 
HM7 
HMg9 


TRIO/KENWOOD 


1450 
1460 
1470 
1490 
1500 


TS930S 
AT930 
‘SP930 
YK88A-1 
YK88C-1 
YG455C-1 
YG4SSCN-* 
TS430S 
PS430 
‘SP430 
FM430 
YK88C 


Multimode 70cm 12v DC 495.00 
2m synth h’held 1.5w Special 168.00 
70cm synth h’held 1.5w 218.00 
144MHz bYheld with k/b+LCD . 229.00 
432MHz h‘held with k/b+LCD TBA 
Mobile mounting bracket 1250 
Mobile mounting bracket 12.50 
8 pin hand mic. 1495 
L/S mic for IC2E/4E 16.50 
Up/down scan mic. 23.00 
4 pin desk mic. AD 
8 pin desk mic. uso 
Desk mic (745/751/271/471) Ww 
External loudspeaker 45.00 
Cases for IC2E/4E 5.00 
Standard mains charger 6.69 
Base hod type charger 56.35 
Low voltage pack 38.00 
Standard pack 25.00 
Empty battery box (AA cells) 795 
High power battery pack 
Charger lead for 12V supply 495 
12v Regulator pack 9.75 
160-10m t’ceiver with gen cov 1095.00 
Automatic ATU 80-10m W475 
External speaker unit 59.00 
6kHz AM filter BB 
500Hz CW filter BB 
500Hz CW filter 150 
270Hz CW filter 91.75 
160-10m with gen cov rec THO 
Mains PSU for TS430S 112.75 
Speaker for TS430S \. 2350 
FM option unit TS430S uso 
500Hz CW filter 35 
270Hz CW filter UB 
1.8kHz SSB filter 3250 
160-10m 2kw linear 72450 
Desk microphone 5150 
Desk mic with up/down 53.50 
Desk mic with pre-amp _ BB 
Fist mic 50K imp 475 
Fist microphone 5000hm imp 475 
Up/down mic for TR9000/7800 45 
Up/down mic (TS930S) 1525 
LF low pass filter 2125 
2m/70cm all mode t’ceiver 785.00 
2m multi mode mobile 350 
FM transceiver 2m/70cm 425.00 
2m FM synth handheld 219.00 
Base stand and charger 51.75 
Soft case and belt hook 13.75 
Mob stand and power unit © 75 
Speaker/microphone 16.00 
Deluxe leather case 24.00 
Power supply from 12V 16.00 
70cm handheld trans. 225.00 
70cm multimode mob - 395.00 
Gen cov rec 150kHz-30MHz 239.00 
Gen cov rec 389.00 
World time clock 62.00 


070 

MK 

RFA 

A0270 
AD370 
A0270-MPU 
AD370-MPU 
MPU 
RFC/M 
PTS1 

SRB2 
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Gen cov convertor 137.40 
Very low frequency convertor 29.90 
Freq agile audio filter 6785 
Multi-mode audio filter 83.70 
Auto filter for receivers 123.00 
rf. speech clipper for Trio 6280 
rf. speech clipper for Yaesu 8280 
Manual RF speech clipper 56.35 
Morse Tutor 6.35 
Keyboard morse sender 137.40 
RF switched pre-amp 390 
Active dipole indoor 4115 
Active dipole outdoor “ae 
As above with mains p.s.u. 51.75 
As above with mains p.s.u. 3.00 
Mains power unit 690 
RF speech clipper module 3am 
Tone squeich unit 46.00 
Auto Woodpecker blanker 86.25 


MICROWAVE MODULES RANGE 


3190 
3140 
3150 
3160 
3170 
3180 
3190 
3200 
3210 


5970 


373 UXBRIDGE ROAD, 


ACTON, : 
LONDON W3 9RH 


MML28/100-S 10m 100W lin/preamp 
MML70/50 4m 50 watt lin/preamp 
MML70/100-S_ 4m 100W lin/preamp 
MML144/30LS_ 2m 30W linear amp 
MML144/50S 2m 50W lin/preamp, 
MML144/100-S = 2m 100W lin/preamp 
MML144/100LS_ 2m 100W (1 or 3W i/p) 
MML432/30L. 70cm 30W lin/preamp 
MML432/50 70cm 50W lin/preamp 
MML432/100 70cm 100 watt linear 
MMC435/51 70cm ATV con, VHF out 
MMC435/600 = 70cm ATV con, UHF out 
MTV435 70cm ATV 20W t'mitter 
MM1000KB Converter with keyboard 
MM 2001 RTTY to TV converter 
MM4001KB RTTY term with keyboard 
MMS1 The MORSETALKER 
MMS2 Advanced morse trainer 
MMT28/144 10m linear transverter 
MMT70/28 4m linear transverter 
MMT70/144 4m linear transverter 
MMT144/28 2m linear transverter 
MMT432/28-S_ 70cm linear transverter 
MMT432/144-R_— 70 cm linear transverter 
MMT1296/144 —_ 23cm linear transverter 
MMC27/MW = 27MHz to med wave conv 
MMC28/144 10m to 2m up conv 
MMC50/28 6m to 10m down conv 
MMC70/28 4m to 10m down conv 
MMC70/28L0_ == 4m to 10m down conv 
MMC144/28 2m to 10m down conv 
MMC144/28L0_ 2m to 10m down conv 
MMC432/28-S_ 70cm to 10m down conv 
MMCA32/144-S 70cm to 2m down conv 
MMC1296/28 = 23cm to 10m down conv 
MMK1296/144 23cm to 2m down conv 
MMK1631/137.5 1691mHz Meteosat conv 
MMA28 10m low noise preamp 
MMAI44V 2m RF switched preamp 
MMA1296 23cm low noise preamp 
MMd050/500 500MHz digital freq meter 
MMd600P 600mHz-10 prescaler 
MMDP1 Freq counter amp/probe 
MMS384 384mHz freq source 
MMR15/10 15dB, 10W attenuator 


SLNA 144u 


SLNA 144ub 
SLNA 145sb 


GFBA 144e 


TLNA 432s 


TLNA 432u 


TLNA 432ub 
GLNA 432u 


BLNA 432ub 


2mFM transceiver 25W 
Mobile boom safety mic 


2m FM/SSB/CW 10W t’céiver 
M.750 70cm transverter 
AC/DC Electronic Keyer 
Synth air monitor 110-138MHz 
Synth FM mon 140-180MHz 


50MHz low noise switched 
preamplifier using BF981 
70MHz low noise switched 
Preamplifier using BF981 
70MHz low noise unswitched 
preamplifier using BF981 
Unboxed version of SLNA 70u 
144MHz low noise switched 
Preamplifier using BF981 (0.9dB 
noise figure) 

144MHz low noise unswitched 
preamplifier using BF981 
Unboxed version of SLNA 144u 
Transceiver optimised preamplifier 
with antenna c/o switching using 
BF981. Intended for the FT290R, 
but has many other applications! 
Ultra-high performance 
environmentally housed switched 
gasfet preamplifier using 
advanced negative feedback 
circuitry for superb dynamic 
performance. Supplied with ATCS 
144s controller 

Very high performance bipolar 
transistor switched preamplifier 
for 430-440MHz using BFQ69 for 
1.4dBnf and OdBm input intercept 
performance 

Unswitched boxed variant of 
TLNA 432s 

Unboxed TLNA 432u 

Series 432 MHz gasfet unswitched 
Preamplifiers 

Sub-miniature 1.3dBnf BFO69 
Preamplifier 


NORTHERN BRANCH AT 


EARLESTOWN 


092 52 29881 
MAIL ORDER PRICES CORRECT AT TIME OF GOING TO PRESS 
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37.10 


37.10 
20 
13.70 
37.10 


240 
13.70 


27.40 


123.90 


5760 Corona CD6000 AM ai 


MUTEK LTD 
5990 BLNA 1296ub 


Noise 
Ina 
Complq 
for the 
Complq 
for the 
1.5dBnt 


6000 RPCB 144ub 


6010 RPCB 251ub 


6020 HDRA 95u-1 


range 
11.5dB 
20-500 


6030 HORA 95u-2 
6040 BBBA 500u 


6050 BBBA 860u 


6060 XBPF 700ub 
6070 PPSU 012 


6080 CISA 001 
6090 ATCS 144s 


WRAASE ELECTI 


SLOW SCAN H.-F. EQ! 


4720 SC140 ss 
4730 SC160 ss 
4740 SC442A ss 
4775 SC-1 ss 
4750 FG422A Light 
4760 KB422A Keybd 
4780 Prince 12”g) 


SCANNING REC! 


Sony ICF7600D Digital 
Power supply mains, 


5580 Bearcat BC100 synthed 
5610 Bearcat BC2020FB AM} 
5650 Jil SX200N AM/FM V#] 


Jil SX400 26-510MHz 4 
Gemscan Synthesised 
AOR2001 Synth. 26-5: 
Fairmate AS32320 A 
airband 


FDK RX40 pocket synti 
180MHz 


5780 FDK ATC720 pocket sy) 


receiver 


VHF/UHF AMPLI 


TONO PRODUCTS 


5340 2M-50W 
5350 2M-100W 


40W ii 
90W li 


5360 ~MR-150W 140W 
5370 MR-250W 210W 
5380 MR28 100W 
5390 4M60 50W ij 
TOKYO HY-POWER LABS | 
5670 HC-150 3.5MHq 
5680 C2000 1.8MHg 
5690 HL-82V 2M ling 
5700 HL-160V 

5709 HL-45U 

5711 HLSOU 


ALINCO ELECTRONICS 


5720 ELH230E 2M lin 
id sma 
5730 ELH710 70cm ti 
3w I/P 
5740 ELH730 As abo’ 
5741 ELH230D As E 
(switch) 
5742 ELH250D 2M lin 
pre-am| 


See full range of BNOS and 


DAVETREN 


4670 VHF/W Wavem 
4680 4APSU 4 amp 
4690 6APSU 6 amp ‘ 
4700 12APSU 12 amp 
4710 24APSU 24 amp 
4711 MT1 Morse t 


38 BRIDGE S$ 
EARLESTOW 
NEWTON LE 
MERSEYSIDE 
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EXCHANGE | 


VAILABLE ON ALL LISTED ITEMS *RAPID DESPATCH *PART EXCHANGE * 
Just write or pick up 


HLMOUND KEYS 4980 SP200 1.8-160MHz PWR/SWR 63.95 
2590 4990 SP300 1.8-500MHz PWR/SWR 37.00 
o ae wm lan ninee mo | Smo seam) 130. S00MMe PIRVSWR z= | the phone, quote the 
71.00 5010 SP6O0 1.8-500MHz PWR/SWR 97.00 
sa tae Uo ne ito | 20 27m some rane | Stack Number together 
lown econom A bs “ 
7690 | 5461 HK707 sidown sel as = tle pepsi hte Lars oc g 
5470 HK708 Basic unit up/down t = 
290 j 
5480 MIK704 k f 126s | 5050 SP250 1.8-60MHz PWR/SWR 49.50 ith A 
3290 | 5490 MK705 ane conaltians 228 | 5060 SP350 1.8-500MHz PWR/SWR 395 w your Ccess OF 
2390 5501 Ex-ministry No. 8 key, original et ao pape trapimiaae PEP on Barclaycard and the 
ki fl meter 
ne midis va 5131 CA35A Static protector 10.75 
5132. CAZ3N Static protector 12.60 d d h d 
2% 5000 CISA siSGwaanmyloed piss ©=s 8 | -«: GOOUS are espatche 
cT 1 jum N plu 13.95 
so | ow BY? ane nae eeusbaes an | ooo Se ete eta ithi 24 h 1 
1.60 5240 BY3 Keyer paddle (gold plated) 92.00 rad pi ey Sie ion d 19.50 W! in ours! 
sia | coh cA Sepa eerie ial 150 | 5130 cTON 3W dummy load 1.3gHz 30.00 i F 
5140 CH20A 2 itch $0239 1795 
aioe ns | 549 cme 2 way coos swicn sore | If the particular item you 
5133 DFT2C 144/430MHz duplexer 1835 a i 5 = 
RTTY/CW READERS ARE. SPECIALS require is not listed, dial 
co UR | R 01-992 5767 or 092 52 
eee OUR OWN IMPORTS 1-992 5767 or 


5410 CWR670 Tele reader — as above, RX only 349.00 
5420 CWR610E Tele reader — as above, basic 
unit 159.00 


29881 — Brenda and 
Bernie pride themselves 


ALINCO VHF/UHF AMPLIFIERS 


5720 2m linear 30W O/P 1-3W I/P 
49.00 


Tono Products 
5270 S000E CW/RTTY/ASCII/Editor/lite pen, 


5280 SSE GW/RTTY/ASCIVTerminal RX 29300 5730 70cm linear 10W O/P 1-3W in ‘supplying anything in 
5290 350 CW/RTTY/ASCIV/Terminal RX 59.00 be . 

ama ot onngurenn. % fl'57a0 ass73030w ove 11900 Amateur Radio! 

5310 CRT1200G VDU 12 inch for 80 columns ape 5741 AS 5720 but with switched 

5320 HC800 Line printer centronics 449.00 pre-amp , 69.95 

5330 SK7 Plug adaptors for printers 850 5742 ELH260D 2m linear 50W O/P 


All items over £100 
carriage free. For 24 
hour Securicor add 
£6.00. Below £100 add 
£2, Books £1. 


All Beam Antennas 
Securicor only. 


ICS Electronics 
4900 AMT-1 


1-3W I/P switched pre-amp 114.95 
VHF/UHF SCANNING RECEIVER 
5770 Fairmate Airband VHF and 
UHF 149.00 
ROTATORS 
9121 EMR400 Alinco med. duty 
rotator 79.00 
9271 EMRBB Lower mast 
clamp 10.00 
BOOKS 


9680 Confidential Frequency 


Amtor RX/TX 


BNOS ELECTRONICS 


5800 12/64 Power supply 13.8V 6 amp, fully 
protected 

5810 12/12A Power supply 13.8V 12 am) 

fully protected 

Power supply 


12/240 


12/40A 


LPM144/1/100 


459.00} 5835 LPM144/3/100 att List 10.95 
5896 LPM144/10/100 10 watt input linear/ 149.50 
5837 Lieuzsrie0 2s ah hae nial eget 155.00 WRAASE SLOW SCAN G d d t h d 
Sow 6250 | 5898 LPM144/25/160 25 watt input linear/preamp 189.50 00 Ss espa cne 
Kw 27655 | 5399 L144/10/180 10 watt input linear 17300 | 4730 SC160 TX/RX slow scan = ae 7 
jo/P ee 5840 LPM144/10/180 25 watt input linear/preamp 212.50 boards 299.00 within 24 hours if held 
orP TONNA ANTENNAS FSFT 4740 SC422A Complete TX/RX a 
pr 10W oe memories 645.00 in ‘stock. 
b 40- 50MHz LIM) W(kg) Display models of 


above 475.00 
4775 SC1 Full s/scan + Fax TX/ 


RX 795.00 
VHF/UHF TRANSVERTERS 
FTV107 Yaesu Transverters modified 


6100 5 element 3.5 3.2 AD 


144MHz 


6103 4 element I 
6110 9 ele fixed 3.3 13 mn 
6120 9 ele portable 3.3 Fy 4 20.00 
6130 9 ele crossed 3.5 2.0 2a 
6140 13 ele portable 45 25 7.6 


FULL DEMONSTRATION 
FACILITIES AVAILABLE 


6150 17 ele fixed 5 i 31.66 for use with: 

bat use wi AT LONDON AND 

ia aero 32 1) mm Jl FT102/FT980/FT ONE/FT757 = £125 | MERSEYSIDE. 

Go Senne Atl ts 28 ae 18930/TS430 = £135 

144/435HMz ICOM POP-IN, HAVE A CHAT 


Oscar Special 
6160 9 & 19 element 3.3 2.0 M27 


1,250MHz or 1,296MHz 


6213 23 element 1.8 09 B20 
6214 4 x 23 ele antennas — power splitter — stacking 
frame 140.00 


Full range of J Beam, T.E.T. and Yaesu antennas available! 


1C740/IC745/IC751/IC720A = £125 
All above complete with 2M module, 
cables. 
Fitted with 2M/70cm card — £359 
Free carriage on all A.R.E. Specials 


ABOUT THAT NEW RIG 
AND A CUP OF 
BRENDA’S COFFEE! 


o4 HOUR ANSWERPHONE Becta oreo 


SERVICE AT BOTH Wednesday 


EARLESTOWN: 10.00 to 5.00. 
PREMISES AVAILABLE ei theta 
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TRIMMING 


CAPACITORS 
| 


Dau manufacture the 
broadest range of 

e single turn foil 
dielectric 
trimming 
capacitors 
in the world! 


Dielectrics 
Available: 
Polyamid, 
Polycarbonate, 
Polypropylene 
and PTFE 


7 


were 


Capacitance Range: 
Min C max from 
3.5 pf up to 500 pf 
depending on 
series. 

Size: 

5mm up to 16mm 
diameter. 
Mounting 
Configurations: 
Vertical and 
Horizontal with 
single or double 
adjustment. 


Distributor 

Ambit International 

200 North Service Road, Brentwood, Essex CM14 4SG 
Tel: (0277) 230909 Telex: 995194 AMBIT G 


Dau Components Ltd, 70-74 Barnham Rd, West Sussex 
Tel: (0243) 553031 Telex: 86843 


54 please mention RADIO & ELECTRONICS WORLD when replying to any advertisement 


REPAIR THAT OLD 
BLACK & WHITE TV 
with the aid of the best 
seller 
“TV FAULT FINDING” 

‘ : : Over 100 illustrations, 
including 60 photographs of a 
television screen after the 


appropriate faults have been 
deliberately introduced. 


Comprehensive Fault Finding 
Guide cross-referenced to 
methods of fault rectification 
described at greater length in 
the text. 


Sth Edition 
Edited by J R Davies 
132 pages 
Cmore than 200,000 copies sold) 
Price ONLY £1.50 (inc p&p) 


Available only from: 


DATA PUBLICATIONS 


45 Yeading Avenue, Rayners Lane, Harrow, Middx HA2 9RL 


Send for my CATALOGUE 
ONLY 75p 


(plus 25p post/packing) 


My all-inclusive prices quoted in the 
catalogue are the lowest. All below Normal 
trade price — some at only one tenth of 
manufacturers quantity trade. 


Millions of components: thousands of different lines 


Rechargeable Nickel cadmium batteries Ex-unused Equipment 
AA (HP7) 1.25V 500 MA .. Set of 4 £2.00 Container of 10 £5.00 
Clear LED illuminates ellow depending upon polarity/current, 
oblong 5 x 24mm face. .25p or 100 for £23 or 1000 for £200.00 
5mm Red Flashing LED 25p or 10 for £2.25 
Watch/Calculator/Lighter etc, Mercury batteries 

RW52 (PX 675) RW54 made by Ray-O-Vac 

31p Each or 10 for 2.60, 100 for £21.00 


IN 4004 or IN 4006 Diodes.. 
TOS or TO18 Heatsinks 7p 100 for £6.50, 1000 for £55.00 
Clipover Heatsink for I/C or T0202 Device 21 x 18mm — 18p or 100 for £16.50 
or 1000 for £155. 
Heatsink for TO3 or plastic power 19p 100/£17.50 1000/£165 

Modern Telephone Handset and lead in white, red, blue, grey, yellow, green 
or black £2 


SEND PAYMENT PLUS 16p SAE OR LABEL ONLY 


Prices you would not believe before inflation! 


BRIAN J REED 


TRADE COMPONENTS 
ESTABLISHED 27 YEARS 
161 St Johns Hill, Clapham Junction, London SW11 1TQ 


Open 11am till 6.30pm Tues. to Sat. Telephone: 01-223 5016 
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THE PIANO KEYER 


For around a fiver you too can play perfect morse! G D Wilson, 
GM3NUF, describes how this can be done 


General view: in upper part of box, two output jacks, RV1, three key connections. Circuit board 
(left to right) TR1, IC3, IC2, IC1 


The decision to develop and construct 
a fully automatic keyer was forced upon 
me after unsuccessfully trying to master 
a complicated semi-automatic bug key. 
This super-deluxe keyer cost nearly a 
week’s pay (it was on loan, need | say!) It 
required several carefully set-up adjust- 
ments and it defeated my careful efforts 
to send correctly timed and spaced dots 
and dashes. One look at this chrome- 
plated ‘mechanic's delight’, (beautiful - 
but Heath Robinsonish), and it was 
immediately obvious that, with ICs at a 
few pence apiece, a cheaper and easier 
way to send perfect code would be 
possible. 


Requirements 
The main criteria for the new electro- 
nic keyer were:- 


4. Self-completing dots, dashes and 
spaces, thus allowing one to send 
perfect code with an effortless and 
sloppy action! 

2. Speed to be continuously operator- 
adjustable from about 10 to 30 words 
per minute. 

3. Mechanically simple, i.e. no awkward 
paddle to construct with its attendant 
pivot, adjustable stops and tension 
springs. 

4. Compatibility with positive keying line 
transmitters, but with the possibility of 
easy modification to relay keying and 
interfacing with any transmitter. 

5 Side-tone monitor. Although most 
modern transmitters have side-tone 
monitoring, this facility on the keyer 
allows it to be used for practice 
purposes. 

Of the above points, the mechanical 
keying arrangements gave the most 
cause for head-scratching, though the 
final solution is delightfully simple. 
Several simplified forms of paddle were 
considered, some using lever operated 
microswitches. However, by chance | 
was led to try touch-sensitive switches 
with such promising results that further 
attempts to construct a suitable paddle 
were abandoned. The touch-sensitive 
keys are very positive and keying is 
effortless at high speeds. The down- 
wards pressure keying operation elimin- 
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PIANO KEYER 


ates any tendency for the keyer to ‘walk’ 
across the table. Although the operation 
is very different from the old pump- 
handle brass-pounder, and the con- 
ventional bug key, only a few hours 
practice are necessary for keying to 
become almost instinctive. 


Additional features 

As well as the initial criteria the 
following advantageous features were 
also achieved:- 


1. Electronically simple, - only 31Cs and 
one transistor are the active devices. 

2.Low power consumption —- about 
0.5mA when keying. No standby drain, 
no ON/OFF switch required. 

3. Mechanically simple - no moving 
parts. 

4. Pocket size and light weight. Ideal 
portability. 

5. Low cost —- about a fiver should cover 
it, assuming that you have a few bits 
and pieces in your junk box. 


Morse code generation 

The Morse Code timing is such that dot 
elements and element spaces are equal, 
and dash elements are equal to three dot 
elements, see Figure 7. A string of dots 
can be produced by a multivibrator 
(MVB) that has a 1:1 mark/space ratio. A 
string of dashes is more difficult as it 
must have a 3:1 mark/space ratio. 

Some early electronic keyer circuits 
used two multivibrators with a ganged 


D3 


R3 R4 
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DOT ELEMENT 


(a) ELEMENT 


SPACE 


(b) 


DASH ELEMENT 


Fig 1 Morse code generation a) Dot and dash timing b) Dot MVB output e) Divider output 


d) b+c = dashes 


speed control, but apart from the 
problems of achieving accurate tracking 
of both speed and mark/space ratio over 
the speed range, the transitional ele- 


ment space when going from dot to dash, 
or vice-versa, was entirely dependent on 
the speed of the operator. 

One soon arrives at the conclusion that 


cy 
& 
TR1 Tx KEYLINE 
{> 
R13 uf 
IC1 \ Pin 14 = +9v 
IC3 § Pin 7 = Ov 
Pin 16 = +9v 
Ic2 i Pin 8 = Ov 
Fig 2 The circuit diagram 
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INPUT 
14 


DIVIDER 
4017 


Fig 3 Alternative divide-by-two using 4017 


RL1/1 


oe 


RL1 


C4 


RL1 = Radiospares type 349-383 
R14 = 1.5k 
C4 = 0.1,F 


Fig 4 Alternative keying circuit using relay 


the easiest solution is to have one 
multivibrator for dots and to produce 
dashes by filling in the space between 
two adjacent dots. 

This is done by dividing the dot speed 
by two (doubling its length), and combin- 
ing the two waveforms (Figure 1). This 
method ensures correct spacing 
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between elements within any one letter. 


Keyer operation 

To operate the keyer the middle finger 
is placed continuously on the Earth 
contact. Dots are produced by touching 
the dot contact with the index finger, and 
dashes by touching the Dash contact 


13 


TO Tx KEY 


OUTPUT TO D7 


RESET FROM IC1c 


with the third finger. The keyer is semi- 
iambic in that dashes can be produced 
without lifting the first finger off the dot 
contact. 


Circuit description (refer to Figure 2 ) 
In the circuit to be described the 
divide-by-two is performed by a CMOS 
chip, the 4518, a package which contains 
two independent decade dividers one of 
which is not used. The 4518 just 
happened to be in the junk box at the 
time, but another popular divider, the 
4017, was later tried and found to be 
satisfactory. However an advantage of 
the 4518 is that the redundant half could 
be used to divide the initial multi- 
vibrator by two to ensure an absolute 1:1 
mark/space ratio. Scope observations 
indicate that this is not necessary and so 
it was not done in my case. In the 
following a ‘1’ refers to a high positive 
voltage, and ‘0’ is zero or low voltage. 


Dots 

When the Dot and Earth keys are 
bridged by two fingers a ‘1’ appears on 
1C1apin3, connected through D1 to |C3a, 
pin 8, the ‘dot multivibrator/(MVB) 
enable’. |C3a & b form an astable 
multivibrator whose speed is controlled 
by RV1, and whose oscillation is depen- 
dent on a ‘1’ on pin 8. The output 
mark/space ratio is as near as makes no 
matter 1:1, but this can be checked witha 
‘scope or a voltmeter. The dot stream 
passes through D8 and R13 to the base of 
TR1, the keying transistor. The dot 
element ‘1’ drives TR1 ON and effectively 
grounds the TX keyline which is con- 
nected to the open collector of TR1. 
Within the keyer and up to the base of 
TR1 a ‘1’ represents a key-down condi- 
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39 Stafford St, Gillingham, Kent ME7 5EN 
(0634-570441) 


AMATEUR RADIO PROGRAMS 
RTTY 


ZX.81 SPECTRUM 
Cassette & PCB £13.45 £15.00 
Complete package £25.10 £29.55 
Assembled & Tested £30.00 £35.00 


New for 48K Spectrum split screen version with 
type ahead buffer. Please add £2.50 to above 
Spectrum prices. 

BBC-B £9.20 VIC-20 
PET £7.50 3K Version £9.00 
MPTU-1 RTTY/AMTOR ASCII terminal unit for use 
with all computer based systems. - £69.70 


Morse Tutor programs all at £5.00 each for:- 
BBC-B * DRAGON 32% SPECTRUM * 


See us at NEC April 28/29th — Stand E19 


MORE BBC PROGRAMS 


CW.QSO. Complete Rx/Tx program ...... 
MULTIFILE. A versatile filing system 
TELLTEX. 21-page VIDEO MAGAZINE........... £15.00 


All prices include VAT & postage. Please allow 14 days delivery. Write for further details of 
these and other programs. 
WANTED Amateur Radio, Technical & Busness software for all propular home micro's. 


EN [Icom] VET 


WOOD & DOUGLAS 


HAVE YOU an IC4E? 
Would you like 10W output? 
Then you need our NEW 70LIN10 UHF Linear 


This module is based on our popular 70LIN3/10E pcb which incorporates not 
only a well designed linear amplifier stage but also a temperature 
compensated bias network and full r.f. changeover facility. The PIN diode 
circuitry allows a straight through path during receive periods or when the 
power supply is disconnected making the unit failsafe to accentidental 
damage. If you wish to use it for SSB transmissions the internal ‘hang-time’ will 
be advantageous as will the hard switching capability. Just apply 1.5W of drive 
for 10W output or 1W for typically 7W output! 

The board is available as a pcb kit or assembled tested module without external 
hardware although boxes and heatsinks are available if desired. 


INTRODUCTORY PRICE Kit: £32.50 Assembled: £44.25 
HAVE YOU SEEN OUR PACKAGE OFFERS? 


Kit 

(70FM05T4+TVM1+BPF433) 30.00 

(As 1 above plus TVUP2+PSI 433) 50.00 
(As 1 above plus 70FM10+BDX35) 50.00 
(As 2 above plus 70FM10+BDX35) 70.00 
(70'T4+70'R5+SSR1) 70.00 

(As 5 above plus 70FM10) 90.00 
(144PA4/S+144LIN10B) 36.00 
(144PA4/S+144LIN25B) 40.00 
(R5+SY+AX+MOD+SSR+70FM10) 120.00 
(R5+SY+SY2T+SSR+144FM10) 100.00 


1. 500mW TV Transmit 

2.500mW TV Transceive 

3. 10W TV Transmit 

4. 10W TV Transceive 

5. 70cms 500mW FM Transceive 

6. 70cms 10W FM Transceive 

7. Linear/Pre-amp 10W 

8. Linear/Pre-amp 25W 

9. 70cms Synthesised 10W Transceive 
10. 2M Synthesised 10W Transceive 


Delivery of our products is usually from stock but due to the heavy demand we have 
experienced in past months please allow 28 days maximum. Please include 75p for postage and 
handling on your total order and an SAE with any written enquiries. Telephone orders are 
gladly accepted or try one of our many agents such as:- 


ANNLEY TECHNICAL SERVICES 
AIRCOM 

DEWSBURY ELECTRONICS 

J BIRKETT 


Bristol 632622 
Abergavenney 2566 
Stourbridge 390063 

Lincoln 20767 


EN TRY A KIT WE KNOW YOU WILL ENJOY IT! as 
) (ehaaecbetiae: 7] 


UNIT 13, YOUNGS INDUSTRIAL ESTATE 
ALDERMASTON, READING RG7 4PQ 
TEL: 07356 5324 TX: 848702 
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TRANSISTORS 
BC107/8/9  -12p 
BC147/8/9 
BC157/8/9 
BC547/8/9 
BC557/8/9 
BC182L BF195,7 
BC183 BCY70 


ELECTROLYTIC CAPACITORS. (Mfds/Volts) 

1/25, 1/50, 2.2/25, 2.2/50, 4.7/25, 4.7/50, 10/16, 10/25, 10/50 

22/16, 22/25, 22/50, 47/16, 47/25, 47/50, 33/10 — 6p. 100/16, 100/25 .. 
100/50 — 12p. 100/100 — 14p. 220/16 — 8p. 220/25, 220/50. 

470/16, 470/25 — 11p. 470/35 — 12p. 470/40 — 15p. 1000/16.. 
1000/35 — 22p. 1000/40 — 35p. 2200/10 — 8p. 2200/25 

Carbon Film resistors Y4W 5% E24 series 0.51R to 10MO 


BC184L 
BC212,212L 
BC327,337,337L 
BD135,136 
BD137, 138,139 


- 8p 
- 8p 
-10p 
— 25p 
- 25p 
- 10p 
- 15p 


BFY50,51,52 
BFX88 


BSX19 
BSX20 
2N2926 
2N3055 
TIP31A,32A 


100 off per value — 75p, even hundreds per value totalling 1000 
Metal Film resistors YW 10R to 1MO 5% E12 series — 2p, 1% E24 series 


Mixed metal/carbon film resistors /2W E12 series 1RO to 10MO 
Miniature polyester capacitors 250V working for vertical mounting 
01, 015, 022, 033, 047, 068 4p. 01 5p. 015, 022 6p. 0.33 & 0.47 


Mylar (polyester) capacitors 100V working E12 series vertical mounting 
1000p to 8200p — 3p. 01 to 068 mfd — 4p. 0.1 5p. 0.12 & 0.15 kdsabtasusnseskcedaasacuadegyoacnee gE 


Seeane ceramic plate capacitors 100V wkg vertical mounting. E12 
series 
2% 1.8 pf to 47 pf — 3p. 2% 56 pf to 330 pf — 4p. 10% 390p — 4700p 


Polystyrene capacitors 63V working E12 series long axial wires 
10 pf to 820 pf — 3p. 1000 pf to 10,000 pf — 4p. 12,000 pf 


DIODES (p.i.v/amps) 

75/25mA 1N4148 2p. 800/1A 1N4006 6p. 400/3A 1N5404 14p. 115/15mA OA91 
100/1A 1N4002 4p. 1000/1A 1N4007 7p. 60/1.5A S1M1 5p. 100/1A bridge .. 
400/1A 1N4004 5p. 1250/1A BY 127 10p. 30/45mA OAQ0 6p. 30/15A OA47.. 
Zener diodes E24 series 3V3 to 33V 400 mW — 8p. 1 watt 

L.E.D’s 3 & 5mm Red 10p. Green, Yellow 14p. Grommets 3mm — 1%p, 5mm 
20mm fuses 100mA to 5A Q/blow 5p. A/surge 8p. Holders p.c. or chassis 
High speed p.c. drills 0.8, 1.0, 1.3, 1.5, 2.0m — 22p. Machines 12V d.c. .... 
HELPING HANDS 6 ball joints and 2 croc clips to hold awkward jobs . 
AA/HP7 Nicad rechargeable cells £1.50 pair. Universal charger unit .. 
Glass reed switches with single pole make contacts — 8p. Magnets... 
Ranges of tantalum electrolytic caps at competitive prices. 

All prices are inclusive of VAT. Postage 20p (free over £5). Lists Free. 


THE C. R. SUPPLY CO 
127 Chesterfield Rd, Sheffield S8 ORN 


Return posting 


VIDEO SPRAY 90 
_ from Kontakt 


Avideo recorder is an 
expensive and prized piece 
of equipment. It needs 
maintenance. 

Over a period of time an 
often indiscernible 
phenomena occurs. Dust 
and other microscopic 
deposits cause 
contamination of the 
magnetic head and a vital 
reduction of recording and 
production quality occurs. 
Keep your video in top 
condition with VIDEO 90. 
Spray the tape head and 
notice the difference. 
Chemically pure (99.8%) it 
dries rapidly and leaves no 
trace except the improved 
quality of the sound. 

If you value your equipment 
preserve its quality with 
VIDEO 90. 


Distributed by: 
SPECIAL PRODUCTS DISTRIBUTORS 
LIMITED, 
81, Piccadilly, London W1V OHL 
Tel: 01-629 9556 
Cables: Speciprod, London W1Telex: 265200 A/B RACEN 
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Fig 5 Suggested alternative keying contact which may be easier to construct than three keys 


tion. Note that when dots are being 
keyed, IC2 (the divider) is prevented 
from operating due to the reset pin (7) 
being held at ‘1’ by the inverter IC1c. 


Dashes 

When the Dash and Earth keys are 
bridged, a‘1’ appears on |C1b, pin 11, and 
the dot MVB is enabled as before. At the 
same time IC1c receives a ‘1’ through D5 
and puts a ‘0’ on the reset pin of !C2, 
allowing it to operate. The output on pin3 
of IC2 is a half-speed version of the input 
on pin 1. This output is fed through D7 
and R13 to the base of TR1. The second 
dot in the stream follows immediately 
afterwards thus completing a dash 
element equivalent to three dot ele- 
ments. D7 and D8 form an OR gate to 
combine the dot stream with the output 
of 1C2. 


Audio monitoring 

IC3c & d form an astable multivibrator 
similar to 1C3a & b except that the 
_ frequency of oscillation is of the order of 
600-700 Hz. Itis enabled bya‘1’ onpin1so 
that a key-down condition causes a tone 
to be heard in the headphones. The 
square-wave output is not unpleasant 
and the level is suitable for sensitive 
headphones of the ‘Walkman’ variety. 


Self-completing elements 

Dots are self-completing due to the 
feedback action of D4 which holds the 
dot MVB enable at ‘1’ regardless of 
whether there is a‘1’ coming from the key 
switch or not. Similarly, dashes are 
completed by D3 which keeps the dot 
MVB enabled and keeps C1 charged up, 
and also by D6 which, through IC3, keeps 
the reset pin at ‘0’ until the output on pin3 
falls to ‘0’. 

Capacitor C1 performs two functions in 
the production of dashes. Firstly, in 
conjunction with Ré6 it delays the start of 
the dot MVB until the capacitor has 
charged. This is only a question of 3 to 
5mSecs and is not discernible to the 
operator. This delay allows the reset of 
1C2 to be at ‘0’ (i.e. |C2 operative) before 
the ‘1’ arrives from the dot MVB and 
ensures reliable switching of the divider. 
Secondly, C1 ensures self-completion of 
a dash when the key switch was only 
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momentarily operated. When the output 
of IC2 falls to ‘0’ there is still one further 
dot element required to complete the 
dash. C1 holds the dot MVB enabled long 
enough to initiate this final dot, which is 
completed as before by the feedback of 
D4. If C1 were omitted, the dash would 
terminate after two elements only. 


Alternative circuits 

A 4017 can be substituted for the 4518 
and the alternative circuitry is shown in 
Figure 3. Almost certainly other divider 
circuits may be used using flip-flops etc., 
but | have only tried the 4017 and 4518. 


Transmitter keying 

The circuit as described is suitable for 
my Icom 1C701 and, | expect, for many of 
the current generation of Japanese 
transceivers with a positive keying line. 

If the keyer is to be used with a variety 
of different transmitters, or to key 
currents in excess of, say, 20 milliamps, 
then it may be more practical to use a 
keying relay. The modified keying circuit 
is shown in Figure 4. TR1 now becomes 
the relay driver and R14 is a current- 
limiting resistor for battery economy. 
The Radio-Spares relay type 349-383 is a 
miniature type which mounts in a 14 pin 
DIL socket. Nominal operating currentis 
of the order of 15 milliamps, so the 
battery consumption of the unit is 
drastically increased. However, reliable 
operation can be obtained at 4 to 5 
milliamps if a speed-up capacitor is put 
across the current-limiting resistor. 
Assuming a 25-30% duty cycle during 
operating periods, the average battery 
current will be less than 2 milliamps, so 
several months reliable operation 
should be possible from one PP3. 


Construction 

The keyer is built into a plastic project 
box which is approximately 4.5 x 2.5 x 1 
inches, Radio Shack part number 270- 
221. The two output jacks, the speed 
control and the key switch contacts are 
mounted on the body of the box. The 
battery and circuit board are mounted on 
the inside of the lid (as shown in photos). 

The circuit board is 0.1in pitch Vero- 
board. Layout is not critical and, no 
doubt, interested constructors have 
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their own ideas on how to get the 
maximum number of components into 
the minimum space. There is not a lot of 
space left over and if it is intended to 
include the keying relay it may be 
advisable to start out with the next larger 
size of project box. 

In retrospect, a different form of key 
contact may be easier to construct and 
may give more reliability in the case of 
operators with exceptionally dry skin 
(see Figure 5). The Earth contact has two 
circular cut-outs (say Vain-Sein) into 
which the dot and dash contacts are 
concentrically mounted (6 BA screws 
may be used). The decreased contact 
distance, and hence decreased skin 
resistance, may result in more reliable 
keying although there is no evidence of 
erratic behaviour by the original model. 


Conclusion 

In digital logic terms there are several 
ways of achieving the same result, but 
this is the method | have used and 
because it worked, | have enquired no 
further. 

Some basic corners have been cut in 
the interests of miniaturisation, e.g. the 
dot MVB is not buffered before going 
into the divider and the audio monitor is 
low level, LO-FI. However the underlying 
principle adhered to throughout is that 
the quality of the transmitted signal is 
the criterion that counts the most. 


PARTS LIST 


R1, R2 
R3, R4, R6, R9, R11 


10MQ 
100KO 
180K 
1MQ 
330K 
15KO 
27KQ 
1MQ Lin 
0.47 uF 
0.1F 
0.014F 
4011 
4518 
Gen purpose 
NPN, BC107 etc 
Gen purpose 
Si IN914 etc 
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NEW 1983/84 CATALOGUE NOW AVAILABLE — Many prices reduced — range increased — fully illustrated. Price 65p, per copy (free upon request with orders over £5) — includes 30p. 
Credit Note, special offer sheets, order form and pre-paid envelope. SEND NOW FOR YOUR COPY. 


ZENER DIODES 


400mW Plastic 3V-75V 8p each 10/75p 
1.3W Plastic 3V-200V 15p each 10/£1.40 


1.5W Flange 4.7-47V £1.26 each 
2.5W Plastic 75-75V 87p each 
20W Stud 75-75v £1.31 each 


AN240P 
AN214Q 
AN715Q 
CA3065 
CA4031P. 
CA4102 
CA4250 
CA4400 
CA4422 
C7120 
C7130 
C7137 
LM380N 
LM1303N 
HA1151P 
MC1307P 
MC1310P 
MC1312P 
MC1327P 
MC1330P 
MC13449P 
MC1350P 
MC1351P 
MC1352P 
MC1357P 
MC1358P 
MC1496L 
ML231B 
ML232B 
ML237B 
NES55 
C-mos555 
NE556 
SAA1024 
SAA1025 
SAS560A 
SAS560S 
SAS570S 
SAS580 
SAS590 
SC9503P 
SL432A 
SL901B 
SL917B 
$L1327Q 
SN76003N 
SN76013N 
SN76023ND 
SN76033N 
SN76110N 
SN76115N 
SN76131N 
SN76226DN 
SN76227N 
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TAA630S 
TAA661B 
TAA700 
TAA840 
TAD100 


Price (£) 
0.35 
0.30 


AD161/AD162 
AF106 
AF114 
AFI15 
AF116 
AFII7 
AFI18 
AF121 
AF124 
AF125 
AF127 
AF139 
AF178 
AF239 
AF279S 
AL100 
AL102 
AL113 
ASY80 
AU110 
AY102 
BA102 
BA110 
BA121 
BA129 
BA148 
BA154 
BA155 
BA156 
BA157 
BA164 
BB104B 
BB105B 
BB105G 
BB110B 
BC107 
AorB 


TAA611A12 
TAA611B12 


FMFILTER 


TBA570 
TBA641BX1 


Bett F 


pabui 
oo 


HPPaEHavOOHas 
SonsSaannses 


Fadl a 


38 


a= 
eo 


$83ese 


VAONKH}SAN02 OasaNaua4 
S8sseses 


PYOONYOONODUNENA=830N OHS aNNEs080 


SRBSSSRESSSSssssssosasssssssssssssss 


UPC1018C 
UPC1025H 
UPC1032H 


aupbesesesbete 


Price (£) 
0.10 
0.12 


Type 
BC302 
BC303 
'8C307 
BC308A 
BC323 
BC327 
BC328 
BC337 
BC338 
BC350 
BC440 
BC441 
BC461 
BC547 
BC548 
BC549 
BC550 
BC550C 
BC557 
BC558 
BCX34 
BCY70 
BCY71 
BCY72 
BCZ10 
BCZ11 
BD124P 
BC130Y 
BD131 
BD132 
BD131/BD132 
BD135 
BD136 
8D137 
BD138 
BD139 
BD140 
BD144 
BD145 
BD150A 
BD159 
BD160 
BD165 
BD175 
BD182 
BD183 
BD184 
BD201 
BD202 
BD204 
BD222 
BD225 
BD232 
BD233 
BD234 
BD235 
BD236 
BD237 
BD238 
BD241 
BD243A 
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UPC1156H 
UPC1158H 
UPC1163H 
UPC1181H 
UPC1185H2 
UPC1212C 
UPC1230H 
UPC1350C 
UPC1367C 
UPC1378H 
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ALL SERVISOL 
PRODUCTS 

Switch Cleaner 0.88 
Circuit Freezer 0.96 
Foam Cleanser 0.84 
Aero Klene 0.78 
Silicone Grease 
(Aerosol) 1.00 
AntistatSpray 0.82 
PlasticSeal 0.88 
ExcelPolish 0.76 
Fire Extin640g 2.80 
Video Head 
Cleaner 

Silicone 

(IC) 75g 

Solda Mop 

(Std) 


a Solda Mop 


(L/Gauge) 


Additional P&P on 
above 30p 


Price (£) 
0.65 


Type 
BD244A 
BD375 
BD410 
BD434 
BD436 
BD437 
BD438 
BD439 
BDS507 
BD508 
BD509 
BD510 
BD517 
BD520 
BD699 
BD707 
BDX18 
BDX32 
BF115 
BF117 
BF119 
BF120 
BF123 
BF125 
BF127 
BF152 
BF154 
BF157 
BF158 
BF159 
BFR160 
BF167 
BF173 
BFI77 
BF178 
BF179 
BF180 
BF181 
BF182 
BF183 
BF184 
BF185 
BF194 
BF195 
BF196 
BF197 
BFi98 
BF199 
BF200 
BF222 
BF224 
BF224J 
BF240 
BF241 
BF244 
BF244A 
BF244C 
BF245A 
BF254 
BF256 
BF257 
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RESISTORS — CARBON FILM 5% 
/4W 1RO to 10M (E12 Range) 2peach. 15/p/10. 75p/100 
12W 2R2 to 10M (E24 Range) 2peach. 15p/10. 75p/100 
1W 10R to 2M2(E12 Range) 7p each. 65p/10. 6.00/100 
_2W 10R to2M2(E6 Range) 8peach. 70p/10. 6.00/100 


{4W pack 10 each value E12— 10R to 1M610 pieces 
{AW pack each value E12— 10R to 1M 305 pieces 
{2W pack 10 each value E12— 2R2 to 2M2730 pieces 
Vow pack 5 each value E12— —2R2 to 1M 365 pieces 
1W pack 5 each value E12— 2R2 to 1M 353 pieces 
2W pack 5 each value E6— 10R to 2M2317 pieces: 


RESISTORS — WIREWOUND Generally 5% 


2-5W 0-22 to 270R Available in preferred values 
4W 1Ro to 10K. Available in preferred values 
7W0.47R to 22K. Available in preferred values 
11W 1RO to 22K. Available in preferred values 
17W 1R0 to 22K. Available in preferred values 


PLUGS & SOCKETS 
Metal Co-ax Pl 
Plastic Co-ax Plug 
Single Junction Socket 
Plastic Phono 
FM Plugs 
PL259 
Reducer 
fain Plastic Mono Plug 
Vain Metal Mono Plug 
2.5mm Plug Meta 
2.5mm Plug Metal 
2.5mm Chassis Socket 
3. om Chassis Socket 
2pin yain Mono Chassis Socket 
-4pin /4in Mono Chassis Socket 
6pin /4in Mono Chassis Socket 
4mm Banana Plug 
4mm Banana Socket 
PP3 Battery Connectors 
PP9 Battery Connectors 


Terminal Blocks 
2amp 12way 

Samp 12 way 
Soldering Section 
ANTEX 15W IRON 
ANTEX 18W IRON 
ANTEX 25W IRON 
ANTEX ELEMENTS 
ANTEX BITS 
ANTEX STANDS 
SOLDERSUCKER 
500gm SOLDER 
SOLDA MOP 0.70 
ANTEX SOLDERING STATION complete 
with lron—30W or 40W 49.95 
Spare nozzles for Soldersucker 0.45 


QUANTITY PRICES AVAILABLE ON 
ALL LISTED ITEMS. TEL SALES 
DESK. 


Type 
BT101/300 
BT101/500 
BT102/300 
BT102/500 
BT106 
BT108 
BT109 
BT116 
BT119 
BT120 
BT121 
BT138/600 
BT151/560R 
BT151/300R 
BTY79/400R 
BU100A. 
BU104 
BU105 
BU105/02 
BU108 
BuU124 
BU126 
BU133 
BU204 
BU205 
BU206 
BU208 
BU208A 
BU208/02 
BU326S 
Bu407 
'9 }BU407D 
BUX80 
BUY20 
BUY69A 
BUY69B 
DBY101 
BY118 
BY122 
BY126 
BY127 
BY133 
BY135 
BY 164 
BY179 
BY 182 
BY184 
BY 187 
BY189 
BYi98 
BY199 
IBY206 
IBY207 
IBY210/400 
1BY210/600 
IBY 210/800 
BY223 
IBY227 
IBY229 
BY238 
IBYX10 


Psongag 


all 0.24 
1.20 

2322 554 02221 0.59 
LNI-CAD 
Universal Ni-Cad 
charger, charges 
PP3, AA, C.D 
Price 
AANi-Cads 
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Price (£)| Type 
1.15 | BYX36/150 
1.25 | BYX36/600 

BYX48/300 

BYX49/300 

BYX55/350 

BYX55/600 

BYX71/600 

BYZ12 

C106D 

E1222 

E5024 

GET872 

ITT44 

1TT2002 

ME0402 

ME0404/2 

MEU21 

MJ400 

MJ2955 

MJ3000 

MJE240 

MJE340 

MJE370 

MJE520 

MJE2955, 

MJE3055 

MPSLO1 

OA47 

OA90 

OA91 

OAQ5 

OA200 

OA202 

O0Cc25 

OC26 

OC28 

OC29 

OC35 

OC36 

Oc42 

OC42K 

0C44 

OC45 

oc71 

oc72 

OCc81 

OC 200 

0C202 

ORP12 

R2008B 

R2010B 

.24 |SHG1.5 

TAG 1/100 
ITAG3/400 
TIC44 
TIC4S 
TIC46 
TIC47 

30 1 TIC106A 

68 |TIP30A 

.24 | TIP31C 


Type Price (£) 
BF258 
BF259 
BF262 
BF263 
BF270 
BF271 
BF273 
BF274 
BF323 
BF336 
BF337 
BF338 
BF355 
BF363 
BF367 
BF371 
BF422 
BF450 
BF457 
BF458 
BF459 
BFR39 
BFR40 
BFR41 
BFRS1 
BFR61 
BFR62 
BFR88 
BFR90 
BFT41 
BFT43 
BFW10. 
BFw44 
BFX29 
BFX30 
BFXx80 
BFx84 
BFZ85 
BFX86 
BFX87 
BFx89 
BFYSO 
BFY51 
BFYS2 
BFY57 
BFY90 
BFY90S 
BR100 
BR101 
BR103 
BRC443 
BRY39 
BRY56 
BRY61 
BSS17 
BSS27 
BSx19 
BSx20 
BSx59 
BSX76 
BT100A/02 
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Type 
TIP32 
TIP32C 
TIP33A 
TIP34A 
TIP41C 
TIP42A 
TIP47 
TIP110 
TIP2955 
TIP3055 
TIS43 
TIS88 
TIS90 
TIS91 
ZTX108 
ZTX109 
ZTX212 
1N4001 
1N4003 
1N4004 
1N4006 
1N4007 
1N4148 
1N5400 
IN5402 
1N5405 
INS406 
1N5408 
1S920 
2N697 
2N706A 
2N2904 p ALO 
2N2906 
2N2926G 
2N3053 
2N3054 APA 0 
2N3055 
2N3702 
2N3704 
2N3708 
2N3772 
2N3773 
2N3904 
2N3906 
2N5294 
2N6107 
2N6126 
2SB337 
2SC1172Y 
2SC1173Y 
2SC1302 
40251 
40361 
40362 
40411 
40530 
40673 
40964 


1 /4in Quick Blow 100 150 250mA £1.30 1 1.25 1.52.53 10 15A SSp 
1"/4in Time Delay 100mA £3.50 150mMAE2.25 250 300 500 600 750 
850MA £1.84 1 1.25 1.5 1.6 2A £1.84 2.5A 3.15 3.5A £2.82 20mm 
Quick Blow 100 125 160 200 250 315 400 500 600 800mA 1 1.251.522.5 
3.5 4.56.3A 40p 20mm Time Delay 100 125 150 200mA £1.80 750 300 
400 500 600 800mA £1.00 1 1.25 1.522.553 3A 85p 1in Mains 2357 10 
13A 85p 

Manufacturers please note - we can offer very competitive 
production quantities of 20mm Quick Blow & Time Delay range - 
apply for quotation 


Sil 240v Primary 4 5 0-4 5v 400m/A SOp 6-0-6 100m/A S8p 6-0-6 
500m/A 65p 

Postage and packing 45p per transformer 

Competitive bulk prices on request 


These very high quality British made two pin European adaptors 
are ideal for driving Radios, cassette recorders, TV games, 
calculators etc. The adaptors fit in the UK shaver socket 

Dc 


REF Voltage Current 1 
EOB 45V 200m/a 50p 45p 
EM3 6V 200m/a £1.00 80p 
E09 6V 400m/a £1.50 £1.25 
(Postage & Packing: 45p per adaptor or £1.60 per 10, £4.50 per 100) 
De MULTIMETER SPECIAL | 
Russian type U4324 — (20,0000PV) 
DC Volts 0.6, 1, 2, 3, 12, 30, 60, 600, 1200 
AC Volts: 3, 6, 15, 60, 150, 300, 600, 900 
DC Curr M/A 0.06, 0.6, 6, 60, 600, 3000 
AC Curr M/A 0.3 3, 30, 300, 3000 


DC Resistance 0.2, 5, 50, 500, S000K 
level dB: — 10 to— 12 


10+ 100+ 


32p 


Supplied with rechargeable batteries 


PRICE £12.00 INC OF P/P & VAT 


Fuseholders 
20mm Panel Mounting 0.28 
equim ChassisMounting 0.06 
tain Panel Mounting 0.35 
1 “% Chassis Mounting 0.342 
Carline1¥4inMounting 0.10 


IARCH SPECIAL TELEPHONES) 


GPO ex rental 706 style, mainly 

grey & green, some blue state 

several choices. We will send 

nearest 

£2.75 (p&p £1.50) H 
10 for £20.00 (p&p £5.50) 


AU11010for£12100for £85.00 
BC308A 10 for SOp 100for £3.00 
TIP41 10 for £2 100 for £15 


VOLTAGE 
OR 


Dil to Dil 
14 pin 
16 pin 
18 pin 


Quil to Quil 
14 pin 
16 pin 


Price (£) A 
Type 
78L05 
78L08 
78L12 
78L15n 
78M05 
78M08 
78M12 
78M15 
78M24 


Price (£) 
0.. 


peagaeeeesee 
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EL84 
ELS09 
€M87 
EY86/87 
EYS00A 
PCC84 
PCC8S 
PCC89 
PCCi89 
PCF80 
PCF86 
PCF200 
PCF801 
PCF802 
PCF806 
PCL82 
PCL83 
PCL84 
PCL86 
PCL805/85 
PDS500 
PFL200 
PL33 
PL36 
PL81 
PL82 
PL83 
PL84 
PL95 
PL504 
PLS08 
PL509/519 
PY88 
PY500A 
U26 
UCH81 
UCL82 
6J5GT 
6SJ7 
30FL12 


10, 50, 100, 
38peach 


15, 
ow 


30, 120, 270, 470, 
allat 20p each 


Metallised Paper 
2n2F1500VDC 60p 
24p 


SaRaRasRabsSsseRai 


2n2F 600V AC 
3n6F 1700V DC 
4n7F 1500V DC 
10nF 1000V DC 
10nF 500V AC 
15nF 300V AC 
22nF 300V AC 
100nF 1000V DC 


22p 
80p 
30p 
32p 


470nF 1000V DC 


HV Disc Ceramic (t) 
18p 


1kV 1.5nF 
SkV 1.5nF 
8kV 10, 47, 
82, 100, 
120, 150, 
180, 200, 
220pF 
270, 300pF 
10kV 1nF 


20p 


ORDERING: All components are brand new and to full specification. Please add 45p 
postage/packing (unless otherwise specified) to all orders and then add 15% 


most welcome. 


VAT to the total. Either send cheque/cash/postal order or send/telephone your 
Access or Visa number. Official orders from schools, universaties, colleges etc 


Send now for our latest catalogue, 65p per copy (includes 30p credit/pre paid 
envelopes, current special offers and lots lots more). 
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NON-INVERTING INPUT 


INVERTING INPUT 


GROUND 


TDA 2002A it 


Ve 


° 


UNIVERSAL POWER OP-AMP AND 
AUDIO AMP 

The TDA2002 and the slightly souped- 
up TDA2002A are one of the great 
standards in linear ICs. Most manu- 
facturers of consumer linear ICs have a 
version in their range — and most POWER DISSIPATION 
enthusiasts will have seen at least a AS A FUNCTION OF OUTPUT POWER 
couple of circuits that feature these 
versatile devices. 

The excessive current drain under no- 
signal conditions means that battery 
operation is out. Mains powered equip- 
ment would be better advised for using a 
lower current, higher voltage solution to 
40W - but in a vehicular environment, the 
TDA2002 rules. 

Apart from the obvious audio applica- 
tions, the TDA2002A can drive vertical 
output circuits in TV sets and terminals, 
linear motors — and many applications 
where the versatility of the (power op- 
amp configuration are applicable. 

The difference between the TDA200 
and the TDA2002A is that the maximum 
voltage rating of the latter has been 
enhanced to 26V DC, with a load current OUTPUT POWER, Pour, IN WATTS 
of 2.5A. The TDA2002A can handle up to 
60 watts of power (with the right 
heatsink). The device is’ protected 
against thermal, transient and current 
overloads. 


PACKAGE POWER DISSIPATION, Pp, IN WATTS 


’ OUTPUT POWER 
Applications AS A FUNCTION OF SUPPLY VOLTAGE 


When using the device, the usual 
precautions concerning high gain, high 
impedance, wide bandwidth devices 
apply: they ‘take off’ unless correctly 
earthed and decoupled. The high fre- 
quency oscillations can sometimes melt 
the loudspeaker voice coil before you 
realize what’s happening, although the 
low frequency motorboating effects that 
arise from a combination of high impe- 
dance earth and supply leads will only 
serve to wake you up rather. rudely. 

The 2002A may substitute the 2002 in 
any application, although the cost 
penalty is such it is only worth the extra if 
you specifically require the additional 
voltage capabilities. 


- ee 
« 


OUTPUT POWER, Pour. IN WATTS 


SUPPLY VOLTAGE, Vcc, IN VOLTS 
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10k. 0.001° 
1 LS kane 


*Requited for a-« stability 
with some loads 


ABSOLUTE MAXIMUM RATINGS 


Supply Voltage, V,, 

Peak Supply Voltage (50 ms) 

Peak Output Current, lou, 

Non-Repetitive Peak Output Current 

Package Power Dissipation, P, 

Storage Temperature Range, T; ........ —40°C to +150°C 
“Derate at the rate of 0.25 W/°C above Tig 


ELECTRICAL CHARACTERISTICS at Ty = +25°C, 
Veo = +24V, R, = 80, f = 1 kHz (unless otherwise noted) 


Characteristic Symbol Test Conditions 


ee ee ee oe 
No signal applied 0 
No signal applied 


| ee 
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P 


otal Harmonic Distortion oes 


THD = 10%, R, = 40 10 12 = 
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Power Supply Rejection 
Equiv. Input Noise Voltage 


Equiv. Input Noise Current 
Input Sensitivity = 
i eee Ae ae eT = 
Frequency Response (—3 dB) 
[temiteing [Re 
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‘NOTES FROM THE 
PAST’ 


| have been greatly surprised at the 
very high proportion of hobbyists who, 
either by force of circumstances or 
choice, have a self-built workshop. They 
vary from lean-to’s, erected against a 
blank wall and annexes tacked on behind 
the garage, to full-blown independent 
structures standing proudly in their own 
grounds. 

A few years ago garden shedders were 
few and far between, although many 
handymen had some sort of outer- 
building used for storage, keeping the 
firewood dry, and rough or dirty work. 
Today's garden-shedders are in an 
altogether different category and sturdy 
modern buildings with space heating, 
strip lighting and curtained windows are 
apparently becoming commonplace. 

With TV, FM etc., our hobby has 
become more and more complicated. 
The days have long since gone when one 
could get by with a soldering iron anda 
universal meter with the kitchen table as 
a workbench. Nowadays the keen types 
think nothing of carrying a comprehen- 
sive range of special tools and test 
equipment which would fill two sides of a 
medium-sized room. 

Pre-war, too, one could practically 
build a set in a single evening, but a 
modern FM or TV receiver may well be 
several weeks in the making. Hence, itis 
nice to have a place where everything 
can be left undisturbed with tools and 
test gear right to hand. 

Even those who in the past have been 
content with a spare corner in the house 
are beginning to turn to specially 
designed garden buildings. While a brick 
and concrete workshop is a mighty 
expensive proposition if a builder has to 
be called in, it is neither too costly nor 
beyond the capability of a versatile radio 
enthusiast (and most of us are that) 
especially if one can get the advice and 
assistance of someone in the building 
line. In fact, | have more than once been 
greatly surprised how economically it 
has been done. 


Money for old rope 

Although no one has written speci- 
fically on the subject, most correspon- 
dents in recent weeks have mentioned 
their complete agreement with my 
comments on many of the ITV program- 
mes which spell utter boredom to the 
intelligent viewer. Whenever | seem to 
have a little time to spare for casual 
viewing the screen is filled with inter- 
minably dreary Westerns, American 
quickies and stale films. It is amazing 
that we should spend dollars on such 
stuff, and to make it worse ITV are asking 
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the Government for another 21 hours a 
week-an example followed less eagerly 
by the BBC. 

Both authorities, especially ITV would 
be better concerned with putting out 
improved programmes in their existing 
hours. It would be nice to have a few 
‘sensible’ programmes. | shudder to 
think what is going to happen during 
those extra hours and can only imagine 
that it will be more programmes suitable 
for backward adolescents just merely to 
fill out time in order to justify even more 
advertising. 

More readers feel it would be better, 
too, if ITV put the money spent on bubble 
cars, stole wraps, washing machines, 
bedroom suites, etc., into the program- 
mes. It is to attract the lower types of 
mentality that such prizes are lavishly 
distributed for answering questions 
which should present no difficulty to 
school-children? 

With the BBC sometimes even out- 
doing ITV in finding some of the worst of 
the American bookings, many people 
besides myself, are humbly grateful that 
‘steam’ radio nowadays still carries a 
satisfying proportion of worthwhile 
programmes during peak listening 
hours. And the pleasure is doubled when 
one listens to them on FM. 

Incidentally, three of the ITV prog- 
ramme contractors are increasing their 
advertising rates by 10% in the autumn, 
and a fourth on 1st January, but they will 
charge 20% more during peak hours (7.30 
to 10.30 pm). The increases are made on 
the grounds that the audiences are now 
much larger. With this swelling of 
revenue no doubt we shall see really big 
quiz prizes (if you can only answer such 
questions as ‘Where does Jamaican rum 
come from?’) instead of such trifles as 
refrigerators and TV sets! 


Lucky for us 

It is curious when you come to think of 
it that the additional TV hours now asked 
for exceed the total TV hours of anumber 
of European countries. In Austria, for 
instance, they have three hours each 
evening except Tuesday, when there is 
no programme at all. A far higher 
proportion of their programmes are (if 
only for tais reason) worth while sitting 
down to watch — instead of merely 
forming a background of time-filling 
trivialities which are allowed to drone on 
while various members of the family 
carry on doing something else and spare 
only an occasional glance at the screen. 

It is nice, however, to think that we 
don’t have to pay at the same rate for our 
TV. Their licences, which are renewable 


every month cost fifty Austrian shillings 
(Exchange rate approx. 72 to the £1). Nor 
must it be overlooked that wages and 
salaries are considerably lower than they 
are here. Small wonder no one is 
expected to pay a year in advance at that 
rate, but even if one has got the cash a 
month is the longest period you can take. 

Talking about money reminds me — 
suppose the BBC get the extra hours, 
where is the additional expenditure 
coming from? Surely the next move will 
be to put our licences up to a fiver! 

| note also that the House of Commons 
Public Accounts Committee have turned 
their attention to ITA’s huge profits and 
consider that future rentals should 
represent the contractor's full capacity 
to pay. At this, the Chairman of Associ- 
ated-Rediffusion is reported as sugges- 
ting that if the commerical TV companies 
have to pay more rent, viewers will get 
inferior programmes. Which makes me 
wonder where they are going to find ’em. 


Magnetic attraction 

Old timers will recall how we were apt 
to regard the early permanent magnet 
m.c. speakers with some suspicion, and 
wondered just how ‘permanent’ the 
magnets would prove to be. Well, just 
recently | gave the magnet of a very old 
one to a youngster as a plaything. Later, 
when he knocked over a boxful of his 
mother’s dressmaking pins he, childlike, 
collected them up with his magnet. From 
then on, of course, every time she picked 
up her scissors she found scores of pins 
clinging and dangling all over them! 
Which only goes to prove we needn't 
have worried about the permanence of 
those magnets after all. 


Origin of Wharfedale speakers 

Finally, more old-time memories, this 
time from W.G.(Bradford 3), were revived 
by my reference to early loudspeakers. 
His father-in-law, who was bedfast, was 
adept at making pleated paper cones 
which he scored lightly with a darning 
needle, gluing cork to the centre 
(instead of the sealing wax | mentioned). 
Also, instead of using stiff wire between 
the reed and cork, he used a matchstick. 
He considers (as did many others) that 
these were the best thing of their time. 
Later he bought one of the earliest 
moving coil speakers from Mr Briggs, 
whose newly-started business was then 
in acity centre Bradford basement. This 
enterprise has now grown into the world- 
famous Wharfedale business. Inci- 
dentally, that speaker gave sterling 
service right up to the end of the war and 
after. 
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CONSTRUCT A PEAK- 
READING LED RF 


WATTMETER 


This practical piece of equipment 


will make a good addition 


to your test gear 


+15-18v.d.c, 
250mA 


by R David Beard, WA4QGA 


250mA 


~ 


10v.a.c. 
Bell transformer 


| 


pmoccc een 


R2 
2K 
CALIBRATE 


Have you ever wondered just how 
much power is actually travelling up the 
coax? The circuit diagram and following 
description will give you a device that is 
rugged, easy to build, simple to calibrate, 
and will tell you how much power you're 
running. The project is inexpensive to 
build and reliable in operation. 


Circuit description 

The circuit, Figure 1, incorporates 12 
LEDs. Each LED is driven by a 2N2222 
transistor. Practically any small-signal 
NPN transistor will do. For turning on 
each LED at a discrete power levels 
1N914 diodes (D1) are used. As the 
diodes are in series, the LEDs are turned 
on in sequence as each diode starts to 
conduct. Resistors R2 and R3 form a 
simple voltage divider, and resistor R1 
limits collector current. Resistor values 
are not extremely critical as long as all 
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LE pee ae ce ee ea ae ee a NOTES: 
All transistors are 2N2222. 
All diodes are 1N914. 


T CONNECTOR 


segments contain equal values. The 
values may be changed somewhat to 
accommodate on-hand junk-box values. 
Transistor types are also non-critical as 
long as all transistors are the same 
number. 

The complete power meter is built on 
two separate chassis. One is the LED 
PCB and the other is the sampler unit. 
Transmission-line voltage is sampled via 
a ‘T’ connector connected to an SO-239 
on asmall chassis. The lower schematic 
enclosed in dotted lines is the sampler 
unit. The time constant of R1C1 is only 
critical in that if C1 is too large, the true 
peaks will not be indicated. If R1 is too 
large, the low-order LEDs will have a 
tendency to stay lit after the r.f. output 
has ceased, or the LEDs will have a 
tendency to glow upward as power 
increases instead of indicating discrete 
power levels. 


5 


Schematic of the Peak Reading 
LED RF Wattmeter 


TTT Oe 


Front view of the Wattmeter. You can dress up 
the completed project to suit your own taste 
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Interior view. Sampling is done via the T connector. Connection is straightforward and uses normally 


available components 


As the unit is actually a voltmeter and 
we wish to read the output in watts, Table 
1 is included to show the approximate 
power level each LED will indicate. 

After the unit was built and calibrated, 
the LED display was compared to an 
oscilloscope (Tektronix 535) voice dis- 
play on 20m, and true peak values of 
power were displayed by the meter. For 
ranges of 0-20 and 0-200 watts, the values 
of R2and R3in the sampler will have to be 
scaled to provide full-scale readings on 
the 20 and 200 watt levels. 


Testing and calibration 

To calibrate the unit you will need an 
accurately calibrated r.f. voltmeter or an 
in-line wattmeter. The single-tone (or 
two-tone) output level will be the same 
value displayed by the LEDs as by the 
RMS value indicated by the two above 
methods. Calibrate at the highest power 
level available if a full-scale value cannot 
be reached. 

With no speech ‘processing’ or ‘com- 
pression’, the highest order LED should 
flash only on occasions when the peaks 
of your voice reach the peak limits of 


your transmitter. LED flash should never 
indicate higher power output than that 
reached during carrier condition tune- 
up. 
To test the completed display unit to 
‘see that all LEDs light, temporarily 
connect the input lead, through a 1kQ 
resistor, to the positive side of the power 
supply. All LEDs should light to their 
maximum brightness. 

This article is from ‘CQ’ The Radio 
Amateur’s Journal, August 1983, and is 
reproduced here by their kind permis- 
sion. 


Table | — Relationship between LED 
numbers in the circuit diagram and 
the peak power output they reflect. 


*LED No. 1 is at the bottom of the 
display. 
LED No. 12 is at the top of the display. 


B. N. O. S. 


ELECTRONICS 


The once and for all batteries! 


How much do you spend each year on batteries for torches, cassette recorders, radios, shavers, children’s toys, 


flash guns, and 101 other things? 


HOW MUCH DO THEY COST YOU OVER FIVE YEARS? 


The alternative - buy acomplete NiCAD system from us and ‘save £'s. We can supply, from stock, quality batteries from one or more of the 
following companies: Ever Ready, Saft and Hitachi, at unbelievable prices and a complete range of chargers. 


ALL THESE PRODUCTS CARRY A FULL YEAR'S GUARANTEE 
RECOUP THE COST OF YOUR INVESTMENT IN JUST WEEKS 


NiCAD Batteries 


Format Capacity Height Diameter Prices 
(AH) (mm) (mm) 1-9 10-24 25-99 

AAA 0.18 45.0 10.5 1.34 Tze 1.22 
WAA* 0.10 18.0 14.3 1.58 1.50 1.44 
W2AA* 0.24 28.1 14.3 1.45 1,37 132 
AA 0.50 50.2 14.3 0.90 0.85 0.82 
AA* 0.50 50.2 14.3 0.96 0.91 0.88 
ViA* 0.45 28.1 17.3 [53 1.45 1.38 
RR* 1.20 42.1 22.6 1.70 1.61 1.52 
#4 2.20 49.7 25.9 2.40 2.30 2.20 
D (sub) 1.20 60.5 32.9 2.40 2.30 2.20 
D 4.00 60.5 32.9 3.50 3.32 3:45 
D* 4.00 60.5 32.9 3.59 3.41 3.24 
oe 7.00 91.3 32.9 6.85 6.50 6.20 
SE 10.00 91.3 41.7 10.50 9.50 8.90 
PP3 0.11 49 = 26.5 * 17.5 4.35 4.10 3.85 


AC.1 SAFT MAZDA AA charger, charges | to 4 AA cells £5.90 MC.2 ALTAI MULTICHARGER. charges | to 4 AA, C & D cells plus | P 
charges | of 2 PP3 cells £5.90 MC.4 JECKSON MULTICHARGER. charges 2 of 4 AA, C & D cells £7.00 MC.5 JECKSON MULTIC 


Telephone (0371 84) 767 


oo 
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* Denotes cell fitted with solder tags 


NiCAD Chargers 


SAE for further details 


please mention RADIO & ELECTRONICS WORLD when replying to any advertisement 


P3 cell, also cell test facilities £8.50 PC.3 SAFT MAZDA PP3 charger, 
HARGER, charges 2 of 4 AA, C & D cells, or | of 2 PP3 cells £8.50 


BNOS Electronics (Dept RE) Greenarbour, Duton Hill, Great Dunmow, Essex, CM6 3PT 


All prices include VAT. Postage free on all Mainland UK orders, goods normally despatched by return. 
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In last month’s issue, Terry Weatherley 


described the orbit of OSCAR -10 satellite. 
In this issue, the versatile Terry describes a 


method of making the Beeb computer 


articulate. What is the connection between 
these widely differing articles and why does 
he include the picture of his little daughter? 


For the answers to these two questions 


read on... 


Exterminate! Exterminate! The harsh 
metallic voice of the Dalek is what most 
readily springs to mind when one hears 
the term ‘computer - generated 
speech’.Until recently this was a fair 
reaction; beauty was to be found not in 
the eye but in the ear of the inventor — 
and inventors there have been. 

In 1791 Baron Von Kempelen invented 
a speech machine in which bellows 
imitating the lungs forced air into a 
leather throat which was distorted by 
hand to make ‘sounds’. It is even 
reported that Alexander Graham Bell 
was able to make his dog ‘speak’ by 
massaging the dog’s throat while it 
growled. It was not until the 1950’s that 
the first speech synthesizers were 
demonstrated. 

Walter Lawrence in 1951 introduced 
PAT (Parametric Artificial Talker). Eight 
speech parameters were measured and 
their resulting waveforms were painted 
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onto a glass slide. This was scanned 
photo-electrically. Lawrence would con- 
trol the pitch with a pot and was thus able 
to alter the emphasis. 

There is a recording of a demonstra- 
tion Lawrence gave of PAT in which PAT 
sang, Lawrence carefully twiddling the 
pitch control while PAT sang:- 

(high) ‘What did you say before’. 

(lower) ‘What did you say before’. 

(bass) ‘What did you say before that’. 
It is easy to scoff at these early 
experiments but in their time they 
represented the state of the art. They 
also led directly to more academic 
research into the field of both human 
speech and speech sythesis. Interested 
readers are directed to two classic books 
‘Speech Analysis, Synthesis and Percep- 
tion’ by James Flanagan of Bell Labs in 
the USA and ‘Speech Synthesis (1973)’ by 
John Holmes of the Government Joint 
Speech Research Unit. 


Natural speech 

People speak by passing air from their 
lungs into the larynx causing the vocal 
chords to vibrate. The vocal tract from 
larynx to lips acts as a resonant cavity 
amplifying certain frequencies while 
attenuating others. During speech the 
tongue and lips are in constant motion 
thus altering the shape of the vocal tract 
and hence the position of the reso- 
nances. 

The sound produced by the vocal 
chords is rich in harmonics. The larynx 
cavity produces energy peaks which are 
called FORMANTS. Figure 1 shows the 
energy spectrum of speech with three 
such formants. Formant one is around 
500Hz, formant two around 1500Hz and 
formant three around 2500Hz. This model 
holds good for a held vowel sound like 
aaah, but in real speech the resonances 
are constantly changing as the vocal 
cavity alters its shape. Young 
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SPEECH AND THE COMPUTER 


Formant1 


0 500 


children learn to speak by imitating the 
sounds they hear. (In Photo 1 the young 
Miss Weatherley is imitating the sound of 
a train.) 


Computer speech 

The complex waveforms of speech are 
examined using a sound spectrograph. 
Typical output is shown in Figure 2. It is 
from such analysis that computer speech 
is derived. Data from either whole words, 
allophones or phonemes, the latter two 
being variations of the basic sounds that 
make speech. The well known vowel 
sounds — aa, ee, ii, 0, eau — are 
allophones, while the different ‘a’ 
sounds in the words ha, mat, taught, rage, 
army, about and hair, are all phonemes. 

Current speech systems for popular 
micros using allophones are the Currah 
Microspeech unit for the Spectrum and 
the Adam Speech Synthesiser for the 
VIC 20. The Chatterbox which is available 
for most popular computers uses 
phonemes. Both systems have, in theory, 
an infinite vocabulary but it is up to the 
user to break the word up into its sounds 
and using the allophones or phonemes 
recreate it. 5 

The Acorn Speech System for the BBC 
Computer uses another route. Speech 
data from individual words is held on one 
chip and passed through a ‘vocal tract’ 
held on another. The ‘vocal tract’ is a 
speech processor which contains a 
digital filter and requires a large number 
of parameters to produce the sounds 
necessary for making speech. Acorn 
provide a dictionary chip PHROM A 
(PHrase Read Only Memory) with the 
parameters of 160 words spoken by 
Kenneth Kendall the former BBC news- 
reader. 

The speech data is obtained by 
dividing the speech into frames each 
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Fig 1 The energy spectrum of speech 


Yaoth of a second long. Each frame 
consists of a number of parameters, the 
maximum being one energy parameter, 
one pitch parameter and ten reflection 
coefficients. The list of words and word 
parts available in the PHROM is given in 
Table 1. \It will be seen that various 
compound words can be made from the 
words provided thus increasing the 
maximum vocabulary. Both chips are 
made by Texas Instruments. TMS 6100 is 
the memory PHROM and TMS 5220 the 
voice synthesis processor. Data Manuals 
for both these chips can be obtained 
from Texas Instruments Ltd. 


Beeb speech upgrade 

The fitting of the speech upgrade to 
the Beeb is usually done by the dealer as 
it is fiddly and may require the cutting of 


Forma nt3 


Fig 2 Typical spectrogram 


3000 Frequency (Hz) 


tracks on the main circuit board, this 
being dependent upon the issue number 
of the printed circuit board. If, however, 
like the writer you are some distance 
from a main dealer offering this service, 
then it is possible to fit your own. 

It should be remembered that taking a 
track cutter and soldering it on to your 
computer is not to be undertaken lightly. 
Experience in soldering tiny electronic 
components, keen eyesight and a steady 
hand are essential. It must be remem- 
bered that fitting the upgrade yourself 
will almost certainly invalidate any 
warranty. Having said that, it is fair to say 
that the speech upgrade kit comes with 
an excellent step-by-step guide rather in 
the ‘Heathkit’ style and, if followed to the 
letter, no problems should be encoun- 
tered. 
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HUNDRED 


ANOTHER 


167 ANSWER 
THOUSAND 168 ANY 
142 ONE 169 AVAILABLE 
143 TWO B 


TWEN- 


145 THREE 171 BAD 
172 BETWEEN 

146 THIR- 173 BOTH 

147 FOUR 174 BUTTON" 

148 FOR- 175 Cc 

149 FIVE 


FIF- 176 CASSETTE © 
177, CHARACTER 
151 SIX 178 COMPLETE 
152 SIX- 179 COMPUTER 
153 SEVEN 180 CORRECT 
154 SEVEN- 


EIGHT 181 D 
182 DATA 
156 EIGHT- 183 DATE 


NINE 


* 


e 
em ue TM ow oe 


ao. mm 


* so wig 
a ae 
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The two speech chips TMS6100 


Included in the kit’ are the edge 
connectors etc, enabling the’ famous 
‘hole in the keyboard’ to be activated and 
a plastic cover fitted. The job is very 
fiddly and the cutting of the correct 
tracks which are very, very finely etched 
on the main board could be difficult. A 
lino knife might slip, but a ‘veroboard’ 
cutter is difficult to locate on the correct 
track. 


Checking the PHROM 
Once fitted, the PHROM can be 
checked out. Each word in the PHROM 
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i a a 


ELEVEN 


ENGAGED 


192 ENTER 
193 ERROR 
194 ESCAPE 
195 E 


~ FEW 224 = NEGATIVE 

197 FILE 295 NEW 

198 FIRST 

199 FOUND 206 NO 

200 FROM 297 NOT 
228 NOW 

201 G 229 NUMBER 

202 GOOD 230 (e) 

203 H 

204 HAVE 231 O'CLOCK 


205 | 


206 ILLEGAL 
207 IN- 
208 INPUT 
209 IS 
210 J 


RRA AARARREEREE 


and TMS5220 in their sockets 


can be ‘called’ in various ways, by a word 
number, by its ASCII code number if it is 
a letter, or by its absolute address. To use 
the data for the letter ‘A’ there are three 
alternatives. The word number is 159, the 
ASCII value is 65 and the absolute 
address (in HEX) is B5D. In order to 
check out the upgrade, the following is 
typed in with the computer in command 
mode:- REPEAT:SOUND-1,GET,0,0:UN- 
TIL FALSE. As each key is pressed the 


‘GET command returns its ASCII value 


and thus calls the sound from the 
PHROM. Lower case letters return 
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PARAMETER 
' PENCE 


PLEASE 


242 PLUS 
243 POINT 
244 POSITIVE 


POUN- 


PRESS 


247 PROGRAM 
248 Q 
249 R 


RED 


251 RESET 
252 RETURN 
253 RUN 
254 RUNNING 
255 S 


SAME 


257 SCORE 
258 SECOND 
259 SMALL 


START 


261 STOP 
262 SWITCH 
263 if 
264 TEN 


associated words, thus pressing ‘p’ and 
‘r’ causes the computer to say ‘Press 
Return’. 

To add speech to a program, a 

PROCspeak might be:- 

1000 DEF PROCspeak 

1010 REPEAT 

1020 READ A% 

1030 SOUND-1,A%,0,0 

1040 UNTIL A%=127 

1050 ENDPROG 

1060 DATA 284,209,267,271,127 
This should result in the computer 
saying, ‘What is the time’? 

The speech is very clear and bears 
more than a passing resemblance to the 
data source. Apart from the novelty value 
itis a useful facility. The Writer’s satellite 
programs need many numbers to be 
entered and it is very useful to have the 
computer repeat each digit as it is 
entered. The educational applications 
are many. In one program for young 
children it is essential that they ‘press 
return’. The ‘voice’ can be made to 
prompt this after a suitable delay. In all, 
the Acorn Speech upgrade enhances 
what is already an excellent machine. 


References 

The Chatterbox, Witten & Madams, 
Wireless World: December, 1978. 

Speech System User Guide — Acorn 
Computers. 

Speech Upgrade Instructions — Acorn 
Computers. 
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BYOX: 

sually available early 
enings on most days on 2m, 
m and above. Uses phone, 
TY with computer, SSB, 
V. Equipment includes, 
io TR1010 SSB TXCOR, 
brew linear, H/brew FM 
nth Rig, 9ELE Tonna, 24 ELE 
ad (23cms) and his special 
erests include VHF/UHF 
XK, meteor-scatter micro- 
ave propagation, homebrew 
huipment and computer- 
ded communication. Most 
teresting contact to date 
las made with Karl OK1KH/P. 
zech 2m SSB. 


AONF: 

Available evenings after 
6.30 on HF, 15, 20, 40 and 
0 metres, CW only. Uses 
102 equipment and his 
lpecial interests include 
)X (Award Hunter). Fifty- 
ine countries confirmed CW 
nd 3 confirmed SSB. Most 
teresting contact to date 
as regular QSO_~ with 


In order to facilitate ready conta 
World wil! publish a monthly upd 
the bands they favour, approxi 


POINT OF CONTACT _ 


e general interests of some of our readers are shown below. If you have similar 


terests why not establish a point of contact at the time and on the band indicated 


VP8APQ during the Falklands 
War. 


G6LUY: 

Usually available Wednes- 
day and Thursday evenings 
between 19.00 and 20.00 and 
on Sunday mornings between 
10.00 and 11.00 on 2m. Uses 
phone. Equipment includes 
TR7500, TR2200GX and 
TR2100M. His special interest 
is DXSSB. 


G2DHV: 

Usually available most days 
during the afternoons on 160- 
80 (A3E/A1A), 20/15/10 (A1A), 
10 (F3E) and 4/2 (A1A/T3E) and 
can be contacted mostly by 
CW and, occasionally, phone. 
Equipment is mostly home 
converted gear plus MX4- 
MX2-TR2100M, and his spe- 
cial interests include DX, 
AMSAT, VHF/UHF, Micro- 
waves, ATV/SSTV_ propoga- 
tion, aerials, construction, 
mobile, satellites and con- 
tests (VHF). Most interesting 


contact to date: QTH AL41F- 
JOOINF. 


G6YAK: 
Usually available daily 
except Sundays between 


09.00 and 18.00 on 70cm (RB2, 
GB3 05) using phone. Equip- 
ment includes Trio TR9500. 
His special interests include 
Amsat, Slow Scan and RTTY. 


G1CNzZ: 

Usually available most days 
on 2m FM. Equipment 
includes Yaesu FT-208R 
(2.5W/300mW). Indoor A\4 
antenna. Special interests 
include Raynet. 


G2vVF: 

Usually available — most 
afternoons and evenings on 
40, 15, 20 and 10m (CW only). 
Equipment includes Heathkit 
HX1681 and DX100 transmit- 
ters, HF loop antenna. Special 
interests include loop anten- 
nae for HF bands. RSGB QSL 
awards. Bureau Sub Manager. 


POINT OF CONTACT 


ct between radio amateurs, Radio & Electronics 
ated list of licensed readers, including some of 
mate times and days of the week when they 


operate and a few other details. 


MOST IMPORTANT - include a telephone numb 
interesting contact so that we can 


If you wish to be included i 
the form below and send to: Radio & Electronics Wo 


contact you 
nthis scheme, wou 


Brentwood, Essex CM14 4SE. 


We thank readers who have responded to this new scheme. 
Please keep them coming. 


er—ifyouhavea particularly 
for details for publication. 


Id you please complete and return 
rid, Sovereign House, 


Had an interesting contact 


with OR4VN during the 
Antarctic expedition of 
1964/65. 
G3AKG: 


Usually available Monday to 
Friday: 08.00-09.00, 09.30-10.30, 
45.00-17.00 on 10, 15 and 80 
metres. Uses CW and SSB. 
Equipment includes FT101E 
(modified), Standard C8500 
and Datong downconverter. 
Special interests are various 
nets, 80m, KSG, BTI, RNARS 
and RAOTA. 


G4ASR: 

Usually available daily from 
46.00 on 70, 144, 432, 1296 and 
5760 MHz. Uses SSB, CW, 
FSTV, RTTY. Has various 
equipment and his special 
interests include EME on 
444/432 MHz, MS on 144 (432), 
Auroral, Sporadic-E and DX 
Tropo. Most interesting con- 
tacts made.to date: 5B4AZ on 
70 MHz, LA6HL/TF Iceland, 
three QSO’s on 144 MHz. 


Operating days 


Telephone No.............5 
Type of Licence A... 
Bands usually preferred 
wT WTF ss 
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VING YOU 
» AMATEUR 1537 
LECTRONICS UK * 


THE SYMBOL 
Your number one source for YAESU MUSEN ©1122" 
Mail Order - All stock items same day service 


When you buy from Amateur Electronics UK you are dealing with the FACTORY APPOINTED 
IMPORTER with the largest stocks of equipment and spares in the country. Our delivery and after- 
Sales-service is second to none and for your convenience we offer the following facilities @ On- 
the-spot credit sales (against recognised bank or credit cards) @Interest free finance (50% deposit 
- balance over 12 months) @ Free Securicor delivery on all major items @® FACTORY BACKED 
EQUIPMENT @ Extensive showroom demonstration facilities @ Private large car park @ Your 
choice just has to be YAESU - write or phone for all the details. 


Large stocks of: TET ANTENNAS e JAYBEAM ¢ HI-MOUNDeTOKYO HY- POWER e 
DATONG e MICROWAVE MODULES e BNOS ¢ DAVTREND © WELTZ © MUTEK e 


RSGB PUBLICATIONS Tm YAESU 
FT-757GX 


How do they do it? - To get so much in so small a 

package - Just look at the features. 

@ All-mode operation SSB, CW, AM and FM are included as 
standard features. @® Full CW break-in. @® Dual VFO plus 
eight memories. @ Programmable memory scanning. 

@ 600Hz CW filter fitted. @ lambic keyer with dot-dash memory. 

@ IF shift and width filters. @ TX coverage 160 thru 10 metres. 

@ High performance general coverage RX 500KHz - 29.999MHz. 


Optional P.S.U.’s FP-757 (plinth type) FP-700. 
FT-7 


7 HF transceiver 
— ae 


Not just a mobile rig - with matching PSU and ATU this 
makes a first class budget station. FT-77s --(10W version) 


Attention FRG-7700 owners! 


See us for your special requirements in converters and 
active antennas - complete range ex stock - Post free. 


The ultimate HF rig - Superb all-mode operation plus full 
general coverage receiver. Rolls Royce performance 
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VHF/UHF 
COMING SOON — FT-203R multi-mode 


NEW COMPACT 2m FM HAND-HELD |,-,..04 2. metres with 


70cm, 6 metres or HF & 
options. Satellite unit 
available provides 

complete satellite operation 
with full Duplex. 


| LATEST! | 226 


Access 


FT-230R 2 metre 25 watt FM mobile 


oe 


a Se a a | @Two independent VFO's @10 memories 

¥ @ Priority function @ Memory and band scan 

@12.5/25KHz steps 

(25/100KHz FT-730R) j 
@Large LCD readout. XIV Olympic 

Winter Games 

FT-208R 2 metre My Sarajevo 1984 
FM hand-held 


The f h (C \Yf/ 
e finest hand-held / 
at Vas ay YAESU 


bar none 

— ACCESSORIES: @NC-7 - Standard charger 

@NC-8 - Standard/quick charger/DC Power supply 

@NC.9C - Compact charger (220-234V) @PA-3 - Car adapter 
@YM-24A - Speaker/microphone 

@FL-2010 - 10 watt power amplifier for FT-208R 

@FL-7010 - 10 watt power amplifier for FT-708R 


——— a 
Now the finest value on the market 
back in town by popular demand! 


FT-290R 2 metre multi-mode portab 


10 memories, 
2 VFO’s, LCD display, 
C size battery, easy car mounting tray, 
FT-290R 0.5 low/2.5 high watts out 


BRANCHES 


For your convenience we now have fully stocked branches at the following locations 
where you will be assured of prompt and personal service. 


NORTHERN SOUTH-WEST YORKSHIRE 

Amateur Electronics UK/ | Amateur Electronics UK/ | Amateur Electronics UK/ 
Holdings, Uppington, Hooker, 42 Nether Hall Rd., 
45 Johnston St.,Blackburn. | 12-14 Pennywell Rd., Doncaster. 

Tel:0254 59595 Bristol. Tel:0272 557732 Tel: 0302 25690 

Contact Harry G3LLL Call Peter or Bert G2BAR Alan G4OEM has a large 

for all your requirements for prompt and stock of our product range — 


and specialised advice. 
Open: 9.15 am~- 5.15 pm 
closed Thurs. 


friendly service. why not give himaring and 
Open: 9 am - 6 pm. save yourself some petrol? 


Sat: 9 am - 1 pm Open: 9 am - 6 pm Mon. - Sat. 


Wales & West — Ross Clare, GW3NWS (0633) 880 146 
AGENTS East Anglia — Amateur Electronics UK, East Anglia, Dr.T.Thirst(TIM) G4CTT Norwich (0603) 667 189 
North Staffs — Bob Ainge W5MJQ (0538) 754553 
Shropshire — Syd Poole G3IMP, Newport, SALOP (0952) 814275 
For full details of these new and excitin i i a 
ice erect ems — As factory appointed importers. We aiter you 
mation about these exciting developments from the World's No.1 manu- widest choice, largest stocks, quickest deal and 


facturer of amateur radio equipment is to send 36p in stamps and asan 


added bonus you will get our credit voucher value £3:60-a 10 to1 winner ! fast sure service right through- 


504-516 Alum Rock Road-Birmingham8 Telephone: 021-327 1497 or 021-327 6313 
Telex:334312 PERLECG Open: 9.30 to 5.30 Tues. to Sat. CLOSED all day Monday. 
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NRG ES Soe 
AUGUST 1983 
Projects — Analogic Probe; Data 
Brief 1-Tape Controller; Data Brief 
2-RMS-to-DC Converter; Synthesiser 
Control System i; Crystal 
Reference: Test Card EPROM 
Expansion; Continuity Tester; WB RF 
Amplifiers (Two basic designs); DX 


Converter. Features —  Euro- 
broadcast TV Services (Station 
information); Zilog 28000;- Polar 
Orbiting atellites; Digital FAX 


Conversion (More on Meteosat); ATV 
on the Air; HF Rx Il. Reviews — 
PDF-11M; TV Aerials; Tandy Model 
100 (Communications computer?); 2m 
Synthesiser 


Designs — Poor Man's Spectrum 
Analyser Part 2; Communications 
Building Blocks Part 2; A 4001/4011 
Tester; Continuity Tester. Features — 
Inside the Sinclair Flat TV, An in- 
depth probe; A Circuit Designers 
Guide to Batteries; Data File on 
Op-Amps Part 1; Metal Detectors in 
Warfare; Data Brief 1-LM1821S Video 
IF PLL Synchronous Detector; Data 
Brief 2-SL6270 Gain Controlled Audio 
Amplifier; An RS232C Interface for 
Your Dragon 32. Reviews — ALDEN 
Weather Chart Recorder Kit; 
Digithurst MicroSight 1. 


Sh ° 
The communications, electronics & computers magazine World 
ee aan an 


er 


SEPTEMBER 1983 

Projects — Max/Min Thermometer; 4 
Channel Audio Mixer Morse Key 
Oscillator; Wideband FM Stereo 
Tuner Module |; Rotary Encoder 
Interface (to Control TTL); 
Centronics Interface for Z8-TBDS 
(Parallel printer interface); Linear HF 
Power Amplifier; Features— Weather 
Fascimile Reception; Zilog 28000; 
Data Brief 1-ZN419CE Servo IC 


Nese 


JANUARY 1984 
Designs — Communication Building 
Blocks (Active Antennae); FAX 
Receiver; RGB Interface for the 
Ferguson TX-90; A Couple of Voltage 
Detectors; LCD Capacitance Meter; 
Cymar Q-meter (An aid to winding 
coils); Zener Diode Checker; 
Drinker's Delight; LCD Display 
Option for the Rewbichron |i. 
Features — A Novel Receiver (Sony); 
Capacitors for Coupling, De-coupling 
and Filtering; Data File on Op-Amps 
Part 2; Farewell to Test Card ‘F’: A 
Soundboard for the Jupiter Ace; Data 
Brief - MC1377 Colour Signal 
Encoder. 


addressed envelope. 
that you place a regu 
order form found in this issue. 
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OCTOBER 1983 
Designs — Modular Communication 
Systems Part 1; 4 Channel Audio 
Mixer Part 2; Tone Bursts; PF70 
Conversion. Features — Noise 
Blanking Techniques; The Lambda 
Diode; A Guide to HF Coils Part 1; 
The Chromicro (Colour Processing): 
Timeplex; Data Brief - The NEG 
PC1037H Double Balanced 
Modulator; Amateur Radio World. 
Reviews — Tandy VSC-1000 (Variable 
Speech Control); Yaesu FT-77 (Solid 
State HF Transceiver) 


FEBRUARY 1984 

Designs - Switched Mode Power 
Supplies; Crowbar Protection 
Circuit; Switched Step Attenuator; 
Universal NiCad Charger; 
Communications Building Blocks (IF 
Amplifiers); Real Time Calendar 
Clock. Features - Data File on Op- 
Amps; Six Antennas from Three 
Wires (Double your directions 
without doubling — your cost); 
Designers Update (Helical Filters); 
Moving Pictures from Wax -— 
‘Phonovision’; Computers, 
Communications and Applications; 
Data Brief - Low cost, wide range 
varicap diodes. 


NOVEMBER 1983 
Designs — Communications Building 
Blocks (Front Ends); Poor Man's 
Spectrum Analyser; Wideband FM 
Stereo Tuner Module Part 2; 4 Channel 
Audio Mixer Part 3; Three Digit Timer. 
Features — Squelch Systems; 
Expansion Bus (First add-on — A light 
pen); A Guide to HF Coils Part 2: Data 
Brief — NE564 PLL Tone Decoder. 
Reviews — Meteor 100, 600, 1000 
(All-British _ Frequency Counters); 
Personal Pearl (For text and 
information manipulation) 


MARCH 1984 
Designs — Modifying the Pye PF1 
Pocketfone_ Receiver; Communi- 
cations Building Blocks (IF 
Amplifiers); One Night's Work (Audio- 
Amp); 200W PEP Transmatch. 
Features — Sony ICF 7600D Receiver; 
Data File on Op-Amps; UOSAT-B; AKD 
Absorption Wavemeter; Data Brief — 
Hitachi HA 1197 AM Tuner; Oscar 10 
and its Orbit Parameters; 
Programmable Sound Generator (the 
AY8910 family); Random Morse 
Computer Program; ICOM World 
Clock. 
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MM1001 KB 
MORSE KEYBOARD 


This microprocessor Controlled Morse 
Keyboard is simply the ultimate in ‘electronic 
keyers’:- 


FEATURES — 

% 12-30 wpm speed range. 

* 4 memories — each 256 characters. 

% 80 character buffer to ensure perfect 
morse. 

* Meteor scatter mode. 

% High quality full size Qwerty keyboard. 

* 12v DC operation 


£135 inc. VAT (n&n £3.50) 


MTV435 
435 MHz ATV TRANSMITTER 


This high performance ATV transmitter 
consists of a dual channel exciter, video 
modulator and a two stage 20 watt linear 
amplifier. It is suitable for monochrome and 
colour transmissions, has two switch 
selectable video inputs, and includes a test 
wave form generator. 

Full transmit/receive switching is 
incorporated and aerial changeover is 
achieved by a Pin diode switch, which allows 
connection of the 435 MHz aerial to a suitable 
recieve converter, such as the MMC435/600 
which is available at £29.90 inc VAT, p&p £1.25. 


£159.95 inc VAT (p&p £3) 


OUR ENTIRE RANGE OF PRODUCTS WILL BE EXHIBITED AND ON S 
BY OUR OWN SALES TEAM, COME AND TAKE A CLOSER LOOK 


ALL MICROWAVE MODULES PRODUCTS ARE FULLY GUARANTEED FOR 12 MONTHS (INCLUDING PA TRANSISTORS) 


MM2001 
RTTY TO TV CONVERTER 


This converter contains a terminal unit and a 
microprocessor controlled TV interface and 
requires only an audio input from a receiver to 
enable a live display of ‘off air’ RTTY and 
ASCII on a domestic UHF TV set, or video 
monitor. 


FEATURES — 

% RTTY — 45.5, 50, 75, 100 baud. 

% ASCII — 110, 300, 600, 1200 baud. 
* Switchable input filter. 

% Parallel printer output 

y% UHF and Video outputs. 

x 16-line, 64 character display. 

+ 12v DC operation. 


£189 inc. VAT (p&p £3) 


MMS 1 
THE MORSETALKER 


oe 2] 
as Me a 


This unique product is a_ self-contained 
speaking morse tutor and, as well as a random 
morse generator, the MMS1 incorporates a 
microprocessor speech synthesis system 
which provides talk back of the random morse. 
This product is a truly cost effectively means 
of obtaining a full class ‘A’ amateur licence, 
without having to rely on a third party for 
instruction. 


+ Wide speed range: 2-20 wpm. 

% Segmented alphabet choice for novices. 
% Variable group length — 1, 5, 50 characters. 
% Truly random and accurate morse. 

* Internal loudspeaker. 

* 12v DC operation. 


15 inc. VAT (p&p £3) 


ALE AT MOST OF THE 1984 MOBILE RALLIES 


MICROWAVE MODULES 


BROOKFIELD DRIVE, AINTREE, LIVERPOOL L9 7AN, ENGLAND 
Telephone: 051-523 4011 Telex 628608 MICRO G 
CALLERS ARE WELCOME PLEASE TELEPHONE FIRST E.&0.E. 


WELCOME 
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MM4001 KB 
RTTY TRANSCEIVER 


This package, when connected to a 
transceiver and a domestic UHF TV set 
provides a data communication capability ata 
cost of half of any similar system, for both 
RTTY and ASCII. 


FEATURES — 

%& RTTY — £45, 5, 50, 75, 100 baud. 
* ASCII — 110, 300, 600, 1200 baud. 
* Four message stores. 

x Stored test functions (RY, QBF, etc). 
* Auto CQ call. 

* Full size Qwerty keyboard. 

* Parallel printer output. 

% UHF and Video outputs. 

* 16 line, 64 character display. 

+ 12v DC operation. 


£299 inc. VAT (p&p £4.50) 


MMT 144/28 
2m LINEAR TRANSVERTER 


The MMT 144/28 2 metre linear transverter is 
intended for use with a 28 MHz transceiver to 
produce a_ high _ reliability transceive 
capability at a reasonable cost. 

By using this transverter all the features of the 
prime mover are retained, resulting ina 
first-class system for the 144 MHz band. As the 
transverter is linear, it is suitable for SSB, FM, 
AM, CW and will work in conjunction with 
transceivers such as:- FT101, FT102, FT902, 
FT-1, 1S120/130, 1TS430, TS830, TS930 etc. 
(Please specify when ordering). 

* 10 Watts RF output power. 

% Low-noise receive converter — 2.5dB N.F. 
% Ultra-Linear transmit converter. 
* Highly stable regulator 
oscillator 

* RV Vox provides automatic changeover. 
% 13.8v DC operation. 


controlled 


£109.95 inc. VAT (p&p £3) 


HOURS: 


9-12.30, 1-5.00 


MONDAY TO FRIDAY 


204.4mm 


be 
228.anlmm 


ne 


~ 


Drill 3.6mm for 
element locating 


pegs 


A constructional project for many 
heralds the start of a new experience, a 
step taken very often into a facet of 
amateur radio previously unexplored, 
the beginning of new learning some- 
times venturing into unrelated subjects 
in order to master a new interest. The 
end product provides satisfaction of the 
achievement and the knowledge of one’s 
own ability to produce the finished work. 

This high gain antenna will work 
extremely well, giving a very good 
performance in comparison with others 
in its class, providing the construction 
details are closely followed. 

If you want a six element yagi with plus 
9 dBd gain costing under ten pounds for 
use on the amateur two metre band, then 
read on. 


Construction 

In order to construct the Tiger LY6 
antenna, | purchased some components 
from Ant Products. This company make 
all the parts for their antenna range 
available as spares and taking advantage 
of this fact makes construction very 
simple, particularly for constructors with 
limited workshop facilities. 

Figure 1 shows the antenna dimen- 
sions, boom length, element length and 
where to drill the holes, etc. The boom is 
cut from a length of high quality square 
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Drill through the body with 
3.2mm drill for driven element 


A 2 METRE TIGER ANTENN. 


If you’re looking for an inexpensive VHF high gain antenna 
this constructional project will interest you 


418.7mm 


_ 


Fig 1The completed assembly 


Fig 2 Fitting the element in plastic clip and 
mounting the clip on the boom 


section aluminium tube. Taking care to 
avoid injury to oneself, deburr'the sharp 
ends and then fit suitable plastic plugs. 
These will stop water ingress and wind 
from blowing into the boom. The author's 
antenna made quite a noise when the 
wind blew across the ends of the boom. 

Care should be taken when marking 
out the hole positions on the boom anda 
little time spent in making sure that the 
holes are drilled in the centre of the 
boom will prevent difficulty in fitting the 
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15mm 


square alloy 
tube 1626 mm 


5mm dia. alloy 


long 


~=<2.4mm stainless steel 


plastic clips that hold the elements i 
place. Once the boom has been drilled i 
can then be placed to one side until th 
elements are cut and fastened into th 
plastic mounting clips. 

As the four directors are all ofthe sam 
length, a simple jig can be used to mar 
and cut the stainless steel rod, thu 
ensuring uniformity of length (se 
Appendix). 


Fitting the elements 

Having cut all the stainless steel 
elements it is now necessary to fit them 
into the groove in the plastic clips 
(Figure 2). |t is important that the 
element is centred accurately in the clip 
and again the jig can be used to mark the 
element centres. By utilising the cutting 
jig and using a felt tip marker pen, the 
element centres can be easily and 
quickly marked. Using the mark as a 
guide, the element is then pressed into 
the clip using a pair of bull-nosed pliers. 
A broad-bladed screwdriver can be 
carefully used to make sure that the 
element is firmly seated and, if desired, a 
spot of adhesive can be applied to 
ensure security, but in the author's case 
this was not required. 

The driven element is the last element 
to be made and this is cut from a length of 
aluminium rod 6mm in diameter. First cut 
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b element to length and deburr the 
ds, then find the centre of the rod and 
Ark this position. It is necessary to drill 
ough the rod at this point and to 
ead the hole to suit a 4BA bolt. 
Kpport the rod with a V-block, then 
ing a 2.9mm drill, bore through the 
ement. This drill is the correct tapping 
ve for a 4BA thread. 


ethod of tapping 

hen a pedestal drill is available for 
be, it is possible to ensure that the hole 
squarely tapped by using a method 
ployed by the author. Replace the drill 
the chuck with a 4BA tap and with the 
bwer switched off, enter the tap into the 
ble in the rod. Rotating the chuck of the 
ill by hand will enable the tap to be 
arted and run square. Leave the tap in 
e hole and release from the drill chuck 
b that the operation can now be finished 
y using a tap wrench in the normal way. 
lean and remove any burrs from around 
e hole and check that the element fits 
to the boom, making a good fit, and will 
le secure when the fastening screw is 
ghtened. 


pat shrink tube 

The 9.5mm diameter heat-shrink tube 
5 cut to a length of 125mm and then 
laced over the driven element as shown 
Figure 3. |\deally ahot air gun should be 
sed to shrink the tube onto the element 
he wife’s hairdryer could be tried) buta 
butane gas blow lamp flame can other- 
ise be used if care is taken not to burn 
he heat-shrink tube. 


pport bracket 

A bracket to support the SO239 single 
ole mounting socket is required. Mine 
as made from a piece of scrap alloy 
sheet, punched with a hole 16mm in 
Hiameter, then bent through 90° and 
astened to the boom with two self- 
apping screws or pop rivets. The bracket 
or the socket should be mounted to the 
boom before the SO239 socket is fitted, 
otherwise the socket obstructs the 
astenings holding the bracket. 


amma rod and clips 

The gamma rod is made from 8swg 
copper rod 225mm long, hammered flat at 
one end and drilled to suit the pin on the 
isocket (Figure 4). Slip the end over the 
centre pin and solder so that the gamma 
rod lies parallel to the driven element 
and is on the same side of the boom as 
the heat-shrink tube. Make sure that the 
rod does not short to the body of the 
socket and when this is done, the 
assembly should look like the drawing in 
Figure 5. 

It now only remains to make the gamma 
clip and then the assembly of the 
antenna can be completed by fitting the 
elements. The gamma clip is made from 
13mm wide, 24 or 26swg brass or copper 
strip (Figure 6), wrapped around a piece 
of 6.3mm diameter rod to form the large 
end, and the small end formed around a 
piece of 3.2mm diameter rod. A hole is 
required in the flap part of the gamma 
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Fig 4 The gamma rod 


Drill to suit pin 


Flatten with 


on $0239 hammer 
socket 4 


. | 


(228.5mm) 


Fig 5 How the gamma rod and clip is assembled 


clip so that a 4BA nut and bolt can be 
used to tighten the small end onto the 
gamma rod, or it may be better to make 
the small end of the clip over-tight and 
then later, after adjustment has been 
made and the antenna is on tune, solder 
the clip to the gamma rod. If securing 
with nut and bolt take care when drilling 
the thin metal because when the drill 
breaks through it tends to snatch and 
result in damaged fingers. Once the 
correct tuning point has been found, it 
should not need to be adjusted again, 
unless major changes are made to the 
design of the antenna system. 


Assembly and tuning 

Fit the driven element and SO239 
socket bracket first, then put the SO239 
socket into the hole in the bracket and 


secure with the nut provided. Discard the 
solder tag connection ring as it is not 
required in this application. Fit the 
gamma rod and solder to the pin on the 
socket. Put the gamma clip onto the 
element and slide down towards the 
boom. The clip should be a snug fit over 
the heat-shrink tube, sliding smoothly 
without sticking. Push the smallest end 
over the gamma rod and adjust to a 
position about 140mm from the boom. 
This is the starting point for adjustment. 
Fit the other elements and then fasten 
the completed antenna to a support so 
that it can be held three or four feet from 
the ground and pointing at the sky. 
Wooden step ladders are a good support 
for this exercise. 

Opinions on how to set up and tune the 
antenna differ. However, the following 
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A 2 METRE TIGER ANTENNA 


Fig 6 Gamma clip details 


Vy (12.5mm) wide brass or 


copper strip 0.016” (0.4mm) 


thick 


Fig 8 VSWR curve 


explanation and method is suggested by 
the author. 

First a little transmission line theory. It 
is well known that a transmission line 
that is a half wavelength long will repeat 
any impedance that is placed at one end 
at the other end, regardless of its 
characteristic impedance. Therefore, if 
we take alength of co-axial cable thatisa 
multiple of a half wavelength long and 
terminate one end with the antenna, we 
would expect to find the same value of 
impedance at the antenna repeated at 
the other end. Because a radio wave 
propagates more slowly in cables than in 
free space we must take this into 
account. The velocity factor, as it is 
known, affects the tuning frequency and 
in this case gives rise to the difference 
145.5MHz to 144.5MHz, ie a difference of 
1MHz. 


5 
Agim) 


Fig 7 Alternative element mounting 


Tuned for 144.5 MHz 


Frequency/MHz 


However, the results will be similar 
whichever frequency is chosen, because 
the antenna tuning is very broad across 
the band. The main difference will be 
that the VSWR curve (Figure 8) will be 
lower at whichever frequency is used for 
setting up. 

Back to our co-axial cable. All this 
means so far is that we can choose where 
we wish to make our VSWR measure- 
ment, either at the rig or at the antenna. 
My preference is to use a short length of 
cable three or four halfwave lengths 
long, not forgetting to include the length 
of the pin on the PL259 plug. This means 
that | can make adjustments at the 
antenna and see the VSWR bridge at the 
same time. 

Because some constructors may have 
alloy or brass rod available that is not of 
the right diameter to fit into the clips 
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from Ant Products, | will describe 
alternative method of mounting t 
elements. 

A 20% diameter variation is permiss 
ble and because the antenna dimensio 
are calculated for elements that do n 
go through the boom but are insulatd 
from it, insulating fastenings must 4 
used (Figure 7). Small blocks made fro 
perspex or polyvinylchloride (PVC) c 
be drilled to hold the elements and t 
blocks are secured to the boom with sel 
tapping screws. As long as the diameté 
of the elements does not vary too great 
from the design value, then no correq 
tions for length/diameter ratio will b 
necessary. 

When the antenna and cable is set u 
the clip should be moved towards q 
away from the boom in small amoun 
until the point of minimum VSWR 
found. This should be better than 1.2 
but may be higher. This is due to th 
difference in dielectric constant of th 
heat-shrink tube causing the capac 
tance value to be wrong. It may b 
necessary to increase or decrease th 
amount of capacitance needed by alte 
ing the width of the strap used for th 
clip. The size shown was correct for allo 
the antenna that | have built, using thé 
specified heatshrink tube. Using the ful 
length of the cable has the advantage 
that after adjustments are completed 
the VSWR bridge can be removed anc 
the cable plugged into the rig with thd 
knowledge that the whole system VSWH 
is satisfactory. 


Weatherproofing 

Because the parasitic elements ard 
made from stainless steel no specia 
precautions need to be taken to weath 
erproof them. However, the alloy and 
copper parts will deteriorate in time 
making the antenna visually unattrac 
tive; corrosion may weaken the boom 
making the joint between the driven 
element and the boom unsound, and 
chemical action caused by adverse 
climatic conditions acting on the alumi- 
nium may affect the antenna perform- 
ance. The SO239 socket is not waterproof 
and water may migrate into the plug and 
then penetrate the co-axial cable. 

A lesser known fact is that an antenna 
detunes low in frequency as the driven 
element corrodes and this reduces thef 
gain of the assembly. This may be as 
much as 3cB at 144MHz. Tests carried out 
on new antenna compared against an old 
antenna (more than six months in use 
outdoors) show that a popular 19 element 
antenna lost nearly 2dB of gain and the 
frequency of resonance dropped by 
nearly 100KHz. Fortunately, many of 
these problems can be avoided by taking 
the time and trouble to use a good quality 
varnish, painting the antenna carefully 
using two coats. 

However, be warned that some types of 
varnish are actually quite lossy at two 
metres and even more so at the UHF 
frequencies. ‘Evostick’ is a very good 
product for insulating and waterproofing 
the back of the SO239. This product dries 
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Scrap angle used as 


rivet or nut & bolt 
' 


ickly and leaves a tough rubbery coat, 
ry effectively sealing the back of the 
bnnector. 

ilicone grease inside the plug and 
roud will also help to prevent water 
btting into the co-axial cable. 


performance 

When assembled, adjusted and used in 
beration, the performance of this aerial 
bmpared very favourably with those ofa 
bmmercial 8-element unit and checks 
ith the beacons showed a noteworthy 
crease in signal strength. The spe- 
fication for the 2-metre Tiger is as 
DIlows:- 


oom length 1613mm 
eight 0.7Kg 
lements 6 
ind loading 0.5 sq ft 
hain 9dBd 
Bandwidth at 2MHz 
71 VSWR 
Beamwidth 1/2 50° ‘E’ Plane 


bower points 
ront-to-back ratio 20dB 
Parasitic elements Stainless Steel 


Driven element Aluminium 
onnector $0239 
eed Universal Gamma 
Match 


Appendix 
Anybody who has tried cutting stain- 
less steel will know how difficult it can be 
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stop. Fasten with pop 


A 2 METRE TIGER ANTENNA 


Fig 9 Cutting jig 


Drill hole to 
suit bolt 


and using the jig described simplifies the 
operation. 

The jig, almost aconstructional project 
in its own right, consists of a length of 
13mm x 13mm x 1.6mm steel angle iron 
with a stop fitted at one end.This stop is 
made from an off-cut of angle iron and 
fastened with a pop rivet or nut and bolt 
(see Figure 9). 

It is necessary to obtain a brass or steel 
OBA bolt and for a hole to be drilled 
through the bolt a short distance from 
the end. This hole should be slightly 
larger in diameter than the stainless 
steel rod used for the element. A nut 
should be screwed onto the bolt so that 
the bolt can be passed through a hole 
drilled in the bottom of the Vee of the 
angle iron, about 32 inches from the stop. 
This will enable the stainless steel rod to 
be held securely in the jig. 

Carefully mark the angle iron the 
required distance from the stop to suit 
the director length and then carefully 
cut, using a fine bladed hacksaw, halfway 
through the angle as shown in Figure 10. 
Do the same for the reflector length. 

If care is taken, the jig can be used 
again and again to produce enough 
elements for several antennae. To use 
the jig, pass the stainless steel rod 
through the bolt and butt up against the 
stop. Tighten the nut onto the angle iron 
and this will have the effect of clamping 
the rod in place, thus preventing it from 
turning or slipping whilst you are cutting. 
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Drill hole to 
suit rod 


Saw cuts to 
V suit element lengths 


PARTS LIST 


Boom 15 x 15mm square alloy tube 
1626mm long. 


End plugs to suit. 


5 metres of stainless steel rod 2.4mm 
diameter type 308. 


5 plastic clips or perspex sheet (see 
text). 


1 metre of 6.3mm diameter alloy rod 
for driven element. 


1 $0239 signal hole mounting socket. 


1 length of copper rod or tube 8swg 
for gamma rod. 


Short length of brass or copper strip 
13mm wide, 0.4mm thick. 


200mm length of 9.5mm _ diameter 
heat-shrink tube (Radio Spares). 


Nuts, bolts and screws. 


1040mm length of 13mm x 13mm angle 
iron for cutting jig. 


1 mounting clamp. 


1 plug shroud. 


Th 
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BF394 R2540 3SK45 
BF422 3SK88 


INso05 CRT TUBES 
L. I Mi j 5 E =) iNagoe A selection available. Prices 


IN4148 on request. 
IN4448 
IN5401 3BPI_ £13.50 D10-210GH £45 
oes DG-732 £42 DH7-91 £89 
Tel: Erith (03224) 33740 24 hour service : INs4o3 P78 «©=«£35.«DP7-11 «£38 
INsaos O43 | SE4DP7 £48 95447 «£135 


Charlton Electronic & Electrical Developments Ltd. Nee ote: |———MIZ151GVR 6220 


BYX71-600 1.10 1N5408 


Unit $17 Europa House, Fraser Road, Erith, Kent DA8 1QL BZY95C300.35 | ITT44 TV SPARES 


TT923 
Telephone: Erith 33740 08 | iTT2002 We now have available from 


stock a range of popular TV 
Phone or write now for further details =| Spares including: Line output 


transformers. Tuners — Tri- 
plers etc. Price List Available. 
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SES 
BARCLAYCARD | 


PHONE P.M. COMPONENTS LTD TELEX hil 
474813225 DEPT REW SELECTRON HOUSE, WROTHAM ROAD 966371 
3LINES MEOPHAM GREEN, MEOPHAM, KENT DA13 OQY PM COMP 


HAAQI E PCF87 0.40 QVO06-2029.50 | UFS9 2021 0.95 | 6AW8A 6Q7GT 1.20 1.35 
A SELECTION FROM OUR HABC80 PCF200 1.80 | Qvas-100 UL41 2D21w 2.50 | 6B8G 6S4A 1.50 95 
STOCK OF BRANDED VALVES HBC90 PCF201 1.80 145.00 UL84 2E26 7.95 | 6BA6 6S7 1.10 1.10 
HBC91 PCF800 0.40 QY3-125 49.50 UUs 2342 93.00 | 6BA7 6SA7GT 1.00 1.25 
HF93 PCF801 1.35 QY4-250 65.00 | UU7 2K25 24.95 | 6BABA 1.50 0.45 
1.00 EF98 HF94 PCF802 0.60 QY4-400 71.95 uus . 2K26 95.00 | 6BC8 1.20 0.60 
95 EF183 HK90 PCF805 1.25 R10 00 uy41 3A108A 9.00 | 6BD4 1.20 0.80 
00 EF184 HL2K PCF806 1.00 R16 UY85S ; 3A/107B 12.00 | 6BD6 1.20 1.00 
95 EF730 HL23DD PCF808 1.25 R17 V235A/1K 3A/109B 11.00 6BE6 0.80 1.00 
95 EF731 HL41 PCH200 1.50 R18 250.00 | 3A/110B 12.00 | 6BF5 1.20 0.60 
60 EF732 HL41DD PCL82 (0.85 R19 Vv240C/2K 3A/141K 11.50 | 6BG6G 0.85 1.00 
70 EB800 HL42DD PCL83 R20 225. 34/147) 7.50 | 6BH6 0.69 2.50 
50 HL90 PCL84 R1169 V241C/1K 3A/167M 10.00 | 6BH8 0.80 
.20 EF806S 14.50 HL92 i PCL85 RG1-125 4.95 195.00 95 | 6BU6 1.95 
i 50 EF812 0.65 H133/DD PCL86 RG1-240A V246A/2K 6BK4 1.75 
AC/HL/DD 50 EFL200 1.50 HR2 PCL200 14.50 315.00 6BK7A 1.50 9. 
4. 95 EH90 0.72 HY90 PCL800 RG3-250A 3.50 | 339 3.50 6BM8 0.85 
AC/TH| 4.00 52 EK90 0.72 HVR2 PCL805 RG3-1250A VLS631 10.95 6BN4 1.50 
ACT22 59.75 50 EL32 0.95 K391A PD500 52.50 | VP4B 4.50 6BN6 0.85 
AC/VP2 4.00 95 EL33 4. K3118 x PD510 RK2K25 62.50 VP133 2.00 6BN7 1.00 | 35L6GT 2.00 
AC/S2 PEN 50 | EL34 2.25 KR6/3 . PEN4DD RG4-1000 VR75/30 3.00 6BN8 0.96 | 35W4 0.70 
90 EL34 Philips KT8C PEN25 2.00 10.00 VR101 2.00 6BQ5 0.55 35Z3 1.85 
AH221 90 3.50 KT33C PEN40DD 2.50 | RK-20A 12.00 VR105/30 1.50 6BQ7A 1.00 | 38HE7 4.50 
AH238 60 EL36 1.50 KT36 RLIG 1.50 VR150/30 1.45 | 3C4 6BL7GTA 2.25 | 40KD6 5.50 
AL60 50 EL37 9.00 KT44 RPL16 12,00 VT52 2.50 | 3C45 24.00 | 6BL8 2.00 | 47 6.00 
ANt 65 EL38 6.00 KT45 2. RPY13 2,50 vu29 4.50 | 3CN3A 2.50 | 6BR5 1.75 | 60B5 1.60 
ARP12 65 | EL4 3.50 KT61 1. RPY43 2,50 vu39 41.50 | 3CS6 0.95 | 68R7 2.50 | 50C5 0.95 
ARP34 95 EL42 2.00 KT63 2.00 a RPY82 2.50 w77 5.00 3CY5 1.50 6BR8 3.00 SOCD6G 1.15 
ARP35 70 EL81 6.95 KT66 OSRAM 0. RR3-250 37.00 w729 1.00 | 3CX3 2.50 | 6BR8A 2.50 | 60JY6 2.96 
BL63 95, EL82 0.58 10.! 1. RR3-1250 w739 1.50 | 3D6 4.50 | 6B8S7 2.00 | 52KU 2.00 
BS450 50 EL84 0.75 KT66 USA 7.15 0. 65.00 X24 1.00 6BS8 3.50 | 61SPT 4.50 
BS810 00 EL85 4.50 KT66 GEC 0. RS613 45.00 X66L 4.95 | 3022 19.50 | 6BW4 2.00 | 75B1 2.50 
BS814 75 | EL86 0.85 14.95 0. RS685 54.95 X76M ‘11.95 | 3W4GT 2.50 | SBW6 3.00 | 75C1 2.95 
cik . EL90 1.50 KT77 Gold 0. RS688 52.15 XC24 1.50 | 485518 115.00 | 6BW7 415 84 3.00 
C3JA EL91 6.00 | Lion 9.50 0. S6F17 5.95 XC25. 0.80 | 4BQ7A 1.75 | SBW8 1.95 | 85A1 6.50 
C1112G 70,00 EL95 0.70 KT81 7.00 fi S6F33 29.95 XFW47 1.50 | 4-654 59.00 | 6BX6 2.50 85A2 1.50 
C1108 54,95 EL153 12.15 KT88 USA 8.00 1. S11E12 38.00 XFW50 1.50 | 4-250A 65.00 | 6BX7GT 1.95 | 90AV 10.00 
C1134 32.00 EL183E 3.50 KT88 Gold ie $30/2K 12,00 XG2-6400 4C27 25.00 6B26 2 1.50 90C1 2.70 
C1148A 115.00 : EL183P 63.50 Lion 15.95 12. $104/1K 10.00 35.00 | 4028 25.00 | 6827 2. 5.50 | 90CG 13.50 
c1149/1 EL360 7.95 KTW61 2.50 0. $109/1K 15.00 XG5-500 22.50 | 4CX250B ITT 6C4 1. 0.70 | 91AG 9.00 
130.00 R EL500. 1.40 KTW62 2.50 A $130 5.95 XL15V_ 1.50 37.50 | 6C5 i 1.25 | 92AG 12.50 
1150/1 EL504 1.40 KTW63 2.00 1: $130/P 5.95 XL628FT 7.50 4CX250B 6CE 0. 0.75 92AV 12.50 
35.00 ELso9 «= 5.25 | KTZ63 2.50 1 $C1/800 5.00 XNP12 2.50 | EIMAC 58.00 | 6C8G 1. 1.95 | 95A1 6.50 
C1534 32.00 EL519 6.95 L63 1.50 4 $C1/1200 5.00 XP1002 29,00 | 4CX250B  sur- 6C11 2. 2.50 108C1 1.50 
CCA 2.60 EL8o2 3.65 | 1102/2K 6,98 . XR1-1600A plus ex-gov- | 6015 2. 0.70 | 15082 6.95 
CC3L 0.90 EL821 L120/2K 12.00 49. ernment 12.50 6C18 ee 1.00 15002 1.50 
CL33 2.00 EL822 LS9B 6.95 45. 4CX250B 6CA4 0. 0.65 150C 2.15 
CV Nos Prices EM1 M502A_ 95. 79.50 | tested ex- 6CA7 4, 16.50 155UG 26.00 
on request —EM4 i a equipment 6CB6 a 55.00 274A 15.00 
1.20 : Ems0 6.00 | S6CD6GA 1.50 1858T 1.50 
DAF91 0.45 ECC82 Philips/ Eme1 f 4CX350A 71.50 6CF6 1.00 307 5.00 
DAF91 0.70 | Mullard 1.35 | EMs4 4026. 75.00 | 6CH6 0.65 | 328A 15.00 
0C70 =—«-1.75 | ECC82 EMe8s5 4GS7 2.25 | 6CL6 1.15 | 388A 17.50 
DC90 = 1.20 | Philips 1.10 | EMs7 95 4GV7_—s-2.25 | 6CL8A 12AT7WA 2.50 | 42545 8.00 
DCX4-1000 ECC83 EN10 STV280/80 4JC6A 2.95 6CM5 12AU6 1.50 431U 2.00 
12.00 ECC83 EN32 19.95 4J52 75.00 6CS6 12AU7 0.55 §72B 35.00 
DCX4-5000 Philips EN91 su42 4.95 YL1070 115.00 4X150A 25.00 6CW4 12AV6 0.80 705A 8.00 
ECC84 TB2.5/3000 YL1071 109.00 | 5A152M 9.00 | 6CY5 12AX4GT 1.00 | 708A 8.00 
DETI6 28.50 ECC85 Q13-110BA 60.00 277 20 5A163K 10.00 6DC6 12AX7 0.65 715A 6.00 
DETI8 28.50 ECC86 EY51 0.80 47.50 2303C .00 | 5A170K 6.25 | 6DK6 12AX7WA 2.50 | 715C 45.00 
DET24 39.00 ECC88 E Eys1 1.50 QB3-300 30.50 2359 00 | 5A-206K 10.00 6DQ5 12AY7 3.95 725A 275.00 
DET25 22.00 ECC91 EY83 1.50 5.50 | QEO3-10 3.50 2505S 00 | 5A-180M 6DQ68 12AZ7A 1.95 | 803 14.95 
DF91 0.70 ECC180 EY84 5 5.50 | QE08-200 Z520M 4AMB 6EA8 12B4A = 3.50 | = 805 39.00 
OF92 0.60 ECC189 EY86/87 4.50 £145.00 35.00 Z521M .00 | SAME 6EB8 12BA6 = 11.50 807 1.60 
DF96 0.65 ECC801S Eyes 6.50 | QF40 65.00 Z700U = 3.00 | 5AN8 6EU8 12BE6 1.05 | 810 55.00 
DF97 1.00 ECC803S EY91 5.50 | QP25 1.00 28.00 2749 0.60 | S5AR4 6EW6 12BH7A 1.80 | 811A 12,95 
DH63 1.20 ECC804 0. EY500A 5.50 | QQE03-12 TD03-10F 2759 «19.95 | 5AU4 1.50 | 6F1 12BL6 = 1.75 | 813 18. 
DH77—s«0.90 ECC807 EY802 4.50 .! Z800U =: 3.00 | 5B.110M 10.00 | 6F6G 12BY7A 2.75 | 813USA 59.50 
OH79 0.56 2.00 | QQEO3-20 TD3-12 Z803U 18.95 | 5B-254M 14.50 | 6F12 12CX6 1.20 | 833A 115.00 
DH149 2.00 ECF80 85 . 3. 27.00 TP25 ZA1000 12.50 | 5B-255M 14.50 6F13 12E1 17.95 866A 3.50 
DKa1 0.90 ECF82 ME1401 29.50 | QQE06-40 TSP4 ZA1001 1.50 | 5B255M 19.50 | 6F14 12E14 28.00 | 872A = 19.00 
DK92 1.20 ECF86 ME1402 29.50 39.50 TH ZA1002 ‘ 5B/256M 9.00 6F17 12GN7 3.95 873 60.00 
DK96 2.50 ECF200 ME1501 14.00 | QQV02-6 1115 ZC1040 5B-257M 9.00 | 6F21 12HG7A 3.95 | 884 5.50 
DL35, 1.00 ECF202 MH4 3.50 12.75 TY2-1254A, ZM1001_— ‘5 5B-258M 14.50 | 6F22 12JGT 0.70 | 930 9.95 
DL63 1.00 ECF801 i MHLD6 QQVO3-10 60.00 ZM1005 5C22 40.00 6F23 12K5 1.00 954 1,00 
DL70 2.50 ECFe04 ML4 5.50 Ty4-400 70,00 | ZM1020 5R4GB 6F24 12K7GT 0.60 | 955 1.00 
DL73 2.50 ECF805 G1/371K 30.00 | MS4B QQVO3-20 TY7-6000A ZM1021 8.00 | S5R4GY 6F25 12K8 1.10 | 958A 1.00 
DL91 1.50 ECF806 G55/1K 9.00 MU14 18.50 00 ZM1023 574 . 6F28 12Q7GT_ 0.50 12994 0.60 
DL92 0.60 ECH3 2. G180/2M 9.00 N37 QQV03-20B ZM1041 5U4G 6F32 12SA7GT 1,00 1619 2.50 
DL93 1.10 ECH4 3. G240/2D 9,00 N78 32.00 365.00 ZM1050 5U4GB 6F33 128G7 4.75 1625 3.00 
DL94 2.50 ECH35 2. G400/1K 14,00 N78 QQVO6-40A ZM1082 5V4G 6FG5 12SH7 —s: 1.00 1626 3.00 
DL96 2.50 ECH42 1, GC10B 17.50 | OA2 ZM1084 5Y3GT 6GH8A 128K7 1.00 | 2050W 9.50 
DLS10 13.50 ECH81 Ou GC10D 17.50 | OA2WA 1. U18-20 ZM1177 5Z4GT 6GK5 128J7_ 0.60 | = 2050 7.00 
DLS16 10,00 ECH83O.. GC10/4B 17.80 | OA3 63.50 u19 ZM1202 6/30L2 12SN7GT 1.85 | 3545 4.00 
ECH84 =O. GC10/4E 17.50 OB2 0.85 U24 ZM1263 6A/203K 9.00 12SQ7GT 1.50 4313C 4.00 
ECH2000 1. GC12/4B 17.50 OB2WA 1.25 U25 ZM1612 6A8G 1.50 13D3 3.20 | 43280 9.00 
ECL80 0.60 GD86w 6.00 oc2 2.50 U26 x 1AC6 6AB8 0.66 1307 3.20 5642 8.50 
ECL82 0.65 GDT120M 5.00 Oc3 1.50 U37 1B3GT 6AC7 2.00 13DR7—_ 2.95 5651 2.50 
ECL83 2.50 | GE10 D3 1.70 | QS72/20 u4i 1B5 6AF4A 2.50 13E1 115.00 | 5654 1.95 
ECL84 0.74 GN4 OM4 1.00 QS75/40 3. U50 1B22 6AF9 415 14S7 1.00 5663 1.95 
Es0CF 11.00 ECL85 0.69 GN10 OM5B-— «3.00 Qs92/1D Us2 Y 1B24 6AG5 1.50 17EW8 =(0.95 5670 3.25 
E80F 13.50 ECL86 0.80 GR10G W OM6 1.75 QS95/10 U191 % 1B35A 6AG7 1.95 17JZ8 2.75 5672 4.50 
EsoL_ 11.50 ECL805 0.69 | GRi0J ORP43 «2.80 | QS108/45 U192 1C1 i 6AH6 4.50 18D3 1.60 | 5675 23.50 
Esicc 3.50 EF37A = 2.00 GS10C ORP50 3.95 QS150/15 6. U193 1C5GT i 6AU4 2.00 19G3 17.00 5687 4.50 
E8it 12.00 EF39 1.10 GS10H P61 2.50 QS150/30 U251 8 1D5 1.00 6AJ7 2.00 19H4 23.95 5692 3.50 
E82cc 3.80 EF41 3.80 | GSi2D P41 2.50 | QS150/45 U801 1FD1 0.90 | 6AK5 1.00 19H5 = - 33.50 | 5696 3.50 
E83CC 3.50 EF42 3.50 GTiC x PABC80 0.50 QS1200 UABC80 1G3GT 1.00 6AK6 2.00 19Q6 00 5704 3.50 
Es3F §.50 | EF50 2.80 | GTICS/S PC8 = «0.75 | QS1202 UAF42 1L4 0.60 | 6GAiS 0.60 20A2 10.50 | 5718 6.50 
E86C 9.50 EF55 4.95 13.00 PC88. 0.75 QS1203 UBF80 1L6 1.50 6AM4 3.25 30D1 0.70 5725 2.50 
E88c 7.95 EF71 1.50 | GTE175M 8.00 | PC92 3.50 | QS1205 UBC41 1LAB 1.00 | 6AM5 6.00 20D4 1.75 | 5726 2.50 
EssCC 3.50 EF72 1.20 | GTRI50W 1.00 | PC97 4.10 | QS1206 UBC81 1N5SGT 2.80 | 6AM6 1.50 20LF6 3.50 | = 5727 2.50 
E90CC 8.50 EF73 1.00 PC800 §=— 1.40 | QS1206 UBF89 182 0.55 | 6AN5 i 20L1 0.95 | 5749 2.50 
E90F 7.95 EF80 0.55 PCs00 1.25 QS1207 UBL21 174 0.70 6AN8A 3.95 20P1 0.55 5750 2.00 
E91H 4.50 EF83 3.50 PCC84 QS1208 UCg92 E 1U5 1.00 | 6AQ5 2.95 20P3 0.60 $751 3.50 
E92CC 3.95 EF85 0.50 PCC85 QS1209 uccE84 1X2B 1.40 | 6AQ8 1.15 | 20P4 1.05 | 5763 4.95 
E99F 6.99 EF86 1.25 PCC88 Qsi210 UCC85 i; 2021 1.00 | 6AR5 0.75 | 20P5 4.15 | 58144 3.25 
E130L_ 19.95 EF86 Special PCC89 Qs1211 UCF80 2C39A 23.50 6ARB 0.60 21LU8 2.50 5840 3.50 
E180CC 6.50 quality 2.50 PCC189 Qsi212 UCH21 2C39BA 39.50 | 6AS5 4.50 24B1 39.50 5842 11.00 
E182CC 9.00 EF89 0.85 PCC805 Q81213 UCH41 2C40 37.00 | 6AS6 4.50 | 25L6GT 1.75 | 5879 3.90 
E180F 6.50 EF91 1.50 PCC806 QS81215 UCH42 2C40A 55.00 6AS7G 2.50 25BQ6 1.75 5894 39.50 
E186F 8.50 EF92 2.50 PCE82 QS1218 UCH81 2C42 «29.50 | GATE 1.50 | 29Ci 19.50 | 5899 4.50 
E280F 19.50 EF93 0.95 PCF80 QU37 UFB5 : 2051 0.75 | GATS 1.50 | 30C17 0.40] 5963 2.00 
E283CC 10.00 EF94 0.95 PCF82 QU37 «11.50 UF41 2C53 32.00 |. GAU4 4.00 | 30018 1.48 | 5965 2.25 
E288CC 13.50 EF9S 1.00 PCF84 QVO3-12 4.95 UF42 2CY5 1.50 | 6AU6 2.00 | 30F5 0.95 5993 8.00 
EBI0F 18.50 EF97 0.90 |! 4. PCF86 QV05-25_ 1.75 UF80 2B7 1.50 | 6AV6 1.20 | 30FL1 1.00 gous ; 138 
ee = . " 
Resistors PASESETC. ZENER DIODES {CALLERS WELCOME |= % 
B7G 0.15 BZX61 0.15 sose 3-76 
PREFERRED VALUES RiCshiter 6V2 7V5 8V2 SV1 10V 11V 12V 13V 15V os UE 
2K2-6 5 ¢ 16V 18V 20V 22V 24V 27V 30V 33V 36V 
4 Watt 4R7-1KB 0.16 B8G a70 39V 47V 51V SEV 68V 75V * ENTRANCE ON A227 ee 
2K2-6K8 0.18 Ne 
BeAstines | av BZ¥88907 150 YDS SOUTH OF MEOPHAM GREEN] 2% 338 
R47-4K7 0.18 B108 0.16 4.75 
SKE-12K 0.19 Bee. ieee 6V2.6V8 7V5 6V29V1 10V 11V 12V 13V CAR PARKING AVAILABLE SOB0WA 8.80 
7 Watt isk22x 0.20 8PinDIL 0.14 Open Monday-Friday 9am-5.30pm 6096 2.85 
14Pin DIL 0.18 * 24 HOUR ANSWERPHONE SERVICE * 6132 10.00 
1R-10K 0.20 TENDIOG ACCESS AND BARCLAYCARD ORDERS WELCOME Cte eee 
11 Watt is2x ox eBIROM aT a ipcear Nile * MANY OTHER ITEMS AVAILABLE * scr 
OCTAL 0.35 batteries 6201 6.95 
026 CANS 0.27 TR175 £1.40 ea UK ORDERS P&P 50p PLEASE ADD VAT AT 15% 6211 2.50 
1R-10K : B9APCB 0.15 other prices on 6267 1.80 
1 7 Watt 15K-22K 0.28 La cc request EXPORT ORDERS WELCOME CARRIAGE/POST AT COST§ 8350 2.00 
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With 1983 now firmly behind us perhaps 
a brief resume of DX conditions during 
the past year is in order. It was full of 
surprises with several tropospheric 
openings occurring during the early part 
but few enthusiasts thought the trend 
would continue. The more notable lifts 
appeared towards the end of August and 
during the final week of October when 
Spanish Band II| and UHF signals arrived 
in the UK. 

Sporadic-E (SpE) was unpredictable 
and produced a short but hectic summer 
season. However, from September on- 
wards, Band | livened up and throughout 
October and November there were days 
when summer-like DX _ conditions 
returned. During the main SpE season 
conditions favoured countries in south- 
eastern Europe such as Italy, Yugoslavia 
and Rumania. The latter was a regular 
visitor during the year. For the lucky few, 
trans-Atlantic DX was a reality with 525- 
line signals from the West Indies on 
channels A2, A3 and even A4. Reception 
from the Middle East was noted on 
several occasions from Dubai by Hugh 
Cocks in East Sussex. Some enthusiasts 
noted mysterious unidentified signals 
emerging from darkest Africa but most of 
us were content with the sight of the 
Jordanian test card from JTV Amman as 
our ‘exotic’ of the season. 


Interference 

Coping with interference problems 
caused by itinerants in Band |, such as 
illegal cordless telephone users, proved 
a headache especially for enthusiasts 
without any real knowledge of interfer- 
ence reduction techniques or those 
using receiver systems with insufficient 
selectivity. A few CB experts operating 
screwed-up rigs caused problems at 
times for some, but fortunately this form 
of CB activity seems to be on the decline. 


uses the 525-line standard 
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Having reviewed the rest of 1983 let’s 
now concentrate. on December. There 
were two tropospheric openings during 
the month, one at the beginning and one 
at the end. Neither was spectacular since 
the number of transmitters logged was 
small, but the few that were noted 
provided excellent quality colour signals 
at consistently high levels. The ‘usuals’ 
logged here at Derby included Belgium 
and the Netherlands in Bands |, Ill and at 
UHF, North-East France (UHF) and West 
Germany in Band II| and UHF from NDR 
and WDR. 

Sporadic-E improved from the 20th 
producing a mid-winter peak which is 
often present around the festive season. 
One signal of note which appeared here 
for a few minutes on the 21st was a 
Finnish transmitter on channel E3 radiat- 
ing the ‘YLE TV 1’ FuBK test card. The 
outlet is situated at Tervola which is 
almost within the Arctic Circle. 

Meteor Shower (MS) activity caused a 
few ‘pings’ in Band III on channel E5/R6 
on several days but nothing was posi- 
tively identified. Perhaps the Quadran- 
tids during early January will be better. 


Reception reports 

Deryck Fentem (Mickleover, Der- 
byshire) noted several West German 
ZDF transmitters during the morning of 
December 4th with an_ orchestral 
concert. 

BBC-1 North West and Granada TV 
could have fierce competition from TDF- 
France around the Wigan area. At least 
that is how it appears according to 
Andrew Webster's DX-TV report for the 
first few days of the month. His location is 
apparently good for reception of French 
TV stations and also British ones operat- 
ing in the south of the UK. 

A French ATV station was seen on the 
1st, 2nd and 3rd using a pattern similar to 


One of the announcers at the American Forces Network in Berlin. AFN-TV Identification caption used by the British Forces Broadacasting Service in 


West Germany 


‘shack!) he awoke to note several Britis} 


the Philips PM 5544 with the call-sign 
EDM (Le Havre). Andrew’s reception 
in PAL colour but the red was missing 
times. The TDF ‘tf 1’ (ist Netwo 
PM5544 was noted on the 2nd during 
experimental test transmission in Ba 
Ill using line scrambling techniqug 
Details about this new system were giv 
in last month’s column. Other trq 
signals over the period came from We 
Germany at UHF and Band III and al 
Belgium, notably BRT on channels E 
E43 and E46. The latter was from t 
Egem transmitter which radiates the BF 
2nd Network. 


Outstanding results 

The Geminids meteor shower providd 
Clive Athowe (Blofield, Norfolk) wi 
some outstanding reception in Band | 
On the 12th he noted the TSS announc 
with the familiar digital clock in the low 
left-hand corner of the screen qd 
channel R6 at 2105GMT. TSS were aga 
seen on this channel with a globe captid 
on the 14th at 2000 and earlier in the da 
radiating the colour electronic test car: 
Other Band III MS successes include 
ORF on E5 (the signal also appeared o 
the more usual channel E2a) and Swede} 
on the same channel. Clive is delighte 
with the results obtained from his ne 
aerial system. He now has a vertical 
polarised XG21K array which enable 
him to watch AFN-TV from the channd 
E34 outlet at Shape in Belgium. On th 
29th the signal remained strong durin 
the evening and he noted ‘Dynasty’ 
2010GMT. The programme was on th 
525-line standard with 4.5MHz sound/v 
sion spacing (transmission system ‘M’ 
During the early hours of the followin 
morning (Clive had fallen asleep in hij 


Forces Broadcasting Service transmi 
ters on the air at around 0200. They wer¢ 
radiating the PM5544 test card with thq 
identification ‘BFBS COLOUR’. In fact 
Clive logged no fewer than 14 transmit 
ters! 

Simon Hamer has once again bee 
very active with DX-TV at his farm nea 
Presteigne in Powys. On the 23rd he 
noted the Norwegian PM5544 test card 
carrying the identification ‘NORG& 
HEMNES’ on channel E3. The following 
day reception was enhanced by a lift i 
trop which resulted in RTB:F on E3 ano 
E8, BRT TV2 on E46 and E62 and NOS. The 
mischievous antics of Loeki the Lio 
were seen between Dutch commercials 
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E5 and E29. The West German TV 
vices of ZDF, Westdeutscher Rund- 
k and Hessischer Rundfunk were also 
Il to the fore on UHF. Amongst some of 
b programmes logged were the ZDF 
ws programme ‘Heute’ and ARD’s 
ws bulletin ‘Tagesschau’. On the 29th 

on received several ATV signals but 
by were too weak to positively identify. 
the radio front, BFBS were romping in 
96.5MHz and managed to swamp the 
BC Radio Derby programme which he 
hs trying to listen to. 1984 Started well 

Simon as he received a programme 
bm Italy on the RAI channel IA at 2200 
January 3rd. There were also several 
identified stations received in Band | 
ring an SpE opening. 
Upon returning home at 1600 on the 
th Cyril Willis (Little Downham, Cam- 
idgeshire) found the UHF band 
erally crammed with DX. He reports 
cellent ATV conditions with signals 
om 19 operators located throughout 
e UK, Belgium, France and the Nether- 
nds. Two mystery broadcast TV ser- 
ces were also noted. The first con- 
sted of colour bars with 5.5MHz sound 
om 2050 GMT until the early hours on 
annel E56. The second mystery was 
ben from 0030 onwards on channel E34 
d was evidently a Dutch pirate station 
owing an English film with Dutch 
btitles. The station closed at 0050 with 
e identification ‘VCN’. It is thought that 
e initials stand for Video Centre 
ederland. 


log for December 
Meanwhile, here 
December:- 
/12/83: NOS-1 (Netherlands) Lopik 
hannel E4, Roermond E5 and Smilde E6 
bn PM5544test card; ZDF (West German 
bnd Network) on E33 from Ostfriesland 
hnd E35 (Wesel) both on FuBK test card 
ith ‘ZDF’ identification; WDR-3 (West 
ermany) E48 from Wesel on Schools-TV 
brogramme caption via early morning 
ropospheric reception. All these trans- 
itters were also noted during the 
bvening radiating programmes with the 
ollowing additions: BRT (Belgium) 
hannel E10 from Wavre, NOS-1 channel 
39 (Wieringermeer), E47 (Smilde) and 
OS-2 E45 (Wieringermeer), RTB:F 1 
(Belgium) on E11 from Anlier. 
3/12/83: Early morning trops (0730 until 
0830 GMT) consisting of the following:- 
DDR:F 1 (East Germany) on E11 from 
Schwerin on test card; NOS 1 and2 on E4 


is our log for 


Goettingen on Channel E59 
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Transmitter identification caption shown in West Germany from 


and E6 together with most UHF outlets 
using the EBU Bar pattern, NDR-1 (West 
Germany) from Lingen on E41 using the 
FuBK without a circle; ZDF E33, E35 and 
E37 on FuBK pattern with ‘DBP ZDF’ 
identification; WOR-1 Teutoburger Wald 
on E11 with programmes; programmes 
on channel R1 in Band 1 VHF via 
Sporadic-E. During the evening amateur 
TV activity was noted with PE1 DWA from 
the Netherlands showing a caption and a 
modified version of the BBC Test Card 


iC". 
4/12/83: BRT E10, E43 (Egem) and E44 
(Genk) on ‘BRT TV 1’ PM5544 test card; 
ZDF E34, E35 and E37 with a music 
programme; NDR-3 E40 (Hamburg) on 
progs; TDF (France) E42; Dutch ATV 
stations PE1 1XK and PA3 310. 

7/12/83: Unidentified signals via MS on 
channels Ri, R2 and E38 all with prog- 
ramme material. 

8/12/83: CST (Czechoslovakia) R2 using 
the ‘RS-KH’ EZO test pattern; ORF 
(Austria) on E2a transmitting the PM5544; 
RTB: F 1 E11 showing pages from their 
teletext service called Percival, noted 
via weak trop. 

12/12/83: Geminid MS activity noted in 
Band II with the PM5544 on E5 from an 
unidentified source. 

13/12/83: Unidentified E5 signal via MS 
with the PM5544 at 0828 GMT, also 
programmes via MS on E5/R6 at 
1755GMT. 

14/12/83/: MS activity noted between 
0730 and 0845 as follows: R2 and R6 
programme for approx. 10 seconds; TSS 
(USSR) on R2 using the 0249 monoscopic 
test card at 0843 GMT. | 

17/12/83: Short SpE opening at 1322 
consisting of ice skating on R1 and 
unidentified signals on R2. 

18/12/83: NOS-1 E5 on PM5544 via weak 
tropospheric scatter; MS activity noted 
on R1, R2 and E5/R6 throughout the day; 
TSS R1 and R2 with the clock caption and 
progs via SpE in the late afternoon; DR 
(Denmark) E3 with clock caption and 
programmes via SpE at 1815. 

20/12/83: CST R1 on ‘RS-KH’ test card; 
SR-1 (Sweden) E3 radiating the ‘TV 1 
SVERIGE’ PM5544. 

21/12/83: YLE (Finland) on E3 from 
Tervola on FuBK test card via SpE; DDR: 
F 1 test card on channel E4. 

22/12/83: CST R1 and R2 with the EZO 
test card. 

23/12/83: DR E3 with the ‘DR DANMARK’ 
PM5544; NRK (Norway) E3 on PM5544. A 
late afternoon SpE opening produced 


FuBK test card radiated by Sender Freies Berlin. Phot 


CST on channel R2 with ‘Bratislavsky 7 ee 


Magazine’; TVP (Poland) R2 on ‘TP 1’ 
caption and programmes, MTV (Hun- 
gary) R1 with a quiz prog; unidentified 
programmes on E38 via SpE which are 
thought to be of Yugoslavian origin. 
24/12/83: Unidentified MS activity on R2. 
26/12/83: TSS R2 using the electronic 
test card: unidentified colour bars on R1 
at 0956. 

27/12/83: TVP R1 on PM5544 which has a 
darker background than normal; 
enhanced trops gave RTE (Eire) on 
channel IH and TDF-2 on E39 from 
Dunkerque-Mont-des-Cats; BRT E10 on 
progs until closedown at 2205 GMT with 
very strong signals’ RTB:F 1 E8 and E11 
until closedown at 2230. The E11 outlet 
then radiated the PM5544 test card with 
‘LEGLISE CANAL 11’ ident. 

28/12/83: NRK E3 from Bagn using the 
PM5544; DR E83 on test card; early 
evening trops consisting of BRT E10 and 
TDF on approximately channel E11 
showing colour bars with text traversing 
the screen. 

29/12/83: Excellent tropospheric lift 
during the evening producing BRT E10, 
NOS E4 and E5 (the latter was very strong 
from 2000GMT), RTB:F 1 E3 from Liege 
plus channels E8 and E11 until 
closedown at 2225. TDF were seen on 
E34, E39 and E42 and ZDF appeared on 
E35 and E37. First Network programmes 
from West Germany were received from 
2200 on E5, E6, E9 and E11 plus a mystery 
channel located between E5 and E6. 
30/12/83: SR-1 E2 on test card; unidenti- 
fied programmes on R2 and R3 via 
meteor showers. 

31/12/83: RTE from Gort on channel IB 
via MS; TSS R1, R2 and R3 on progs. Weak 
trops fom Belgium were noted on E3, E8 
and E11 from the 1st Network of RTB:F 
and on E10 from the BRT service. 


Service information 

Denmark: Danmarks Radio (DR) 
started an experimental regional TV 
service last October via the 60kW 
channel E7 transmitter at Sonderjylland. 
The service is known as ‘TV-SYD’. 


Hungary: There is a new 9kW outlet in 
service at Csavoly on channel R7. It is 
vertically polarised and radiates the 1st 
Network of Magyar Televizio (MTV-1). 


Netherlands: The American Forces 


Radio & Television Service in Europe 
(AFN-tv) is expected to bring a 5kW 


Juergen Klassen in West Berlin 
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transmitter into service at Soesterberg. 
Itis anticipated that Programmes will be 
received in colour (NTSC) at a distance 
of up to 15km from the base. It will 
broadcast on the American channel 82 
which corresponds to an ‘E’ channel of 
71/72 and therefore lies outside the 
standard UHF range. 


Czechoslovakia: CST have a new 
method to indicate the TV network when 
radiating the EZO-type test card. CST-1 
remains unaltered but CST-2 has a white 
Square towards the top right-hand 
corner. 

There is a new UHF transmitter on 
channel R22 located at Roznava. It hasan 
ERP of 100kW. 


Luxembourg: The channel E7 System B 


; 


we fg 


"2 


Identification caption used by three of West 
Germany's TV networks 


Radio & Electronics World — 
The monthly communications, 
electronics & 

computers magazine 


Don't take a chance on 
being able to get your copy 


AVOID DISAPPOINTMENT 
Place a regular order 
with your newsagent 


Should you have any 
difficulties obtaining a 
copy, phone (0277) 219876 
or write to Circulation 
Department, Radio & 
Electronics World, 
Sovereign House, 
Brentwood, Essex CM14 4SE 


i Please order a cop 
| month 


| Newstrade distributors: Seymour, 334 Brixton Road, London Sw9 | 
7AG. Tel: 01-733 4444 


Si le ene eee ee 
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outlet at Dudelange has been seen with 
new identification on their Philips 
PM5534 test card which is transmitted by 
the new German language service at 
certain times of the day. The inscription 
‘KANAL 7’ appears at the top and ‘RTL- 
PLUS’ at the bottom. 


Turkey: The FuBK test card minus the 
circle has now replaced the Telefunken 
TOS test card following the introduction 
by TRT of colour programming using the 
PAL system. 


South Africa: A new independent tele- 
vision service began on January 2nd of 
this year in one of South Africa's 
provinces. BOP-TV now beams program- 
mes to black townships near Johannes- 
burg and is the only rival in the country to 


oD 


Opening caption of South Africa's first independent — BOP-TV. The firs 


the main State-owned TV service op 
ated by the South African Broadcasti 
Corporation. 

BOP-TV radiates the PM5534 test cz 
with identification and the openi 
caption is shown in Figure 1 


Rumania: Yet another colour electror 
test card is in use prior to the start 
programmes. It is the FuBK with t 
identification ‘TVR BUCURESTI’ acro 
the centre. The old monochrome E 
Bar is still radiated. Incidentally, t 
other new colour test card featured 
the February issue of R&EW w 


inadvertently shown upside-down. 

Our thanks go to Clive Athowe ar 
Goesta van der Linden (Netherlands) f 
Supplying most of this month’s Servic 
Information. 
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programme to be shown on January 2, 1984 was ‘Woody Woodpeckel 


SECURITY 
Alarm Systems 


FREE COMPREHENSIVE CATALOGUE! 


5OMHz 
5 elementt 
144MHz 


4 element 

9 element fixed 

9 element portable 

9 element crossedt 
13 element portablet 
17 element fixed 
435MHz 
19 element 

19 element crossedt 
21 element 432MHz 
21 element ATV 
144/435MHz 
Oscar Special 
9 & 19 elementt 


ANTENNES TONNA (ror) 


tDenotes 509 ONLY - all others 509 or 750 impedance 
PLEASE ADD CARRIAGE AS SHOWN (a) £4.00, (b) £1.95. ALL PRICES INCLUDE VAT AT 15% 
Terms: Cash with order, ACCESS-VISA - telephone your card number. 
FOR FULL SPECIFICA 
Callers welcome, but by telephone appointment only please. Goods by return. 


RANDAM ELECTRONICS (Dept REW) 
12 Conduit Road, Abingdon, Oxon 0X14 1DB. Tel: (0235) 23080 (24 hours) 


LOWEST DISCOUNT PRICES 
HIGEST QUALITY EQUIPMENT 
FREE DIY DESIGN GUIDE 
FULLY ILLUSTRATED 
MICROCHIP CIRCUITRY 
QUICK DESPATCH SERVICE 
FULL INSTRUCTIONS 

SEND SAE OR PHONE 
C-TEC SECURITY, Dept REW 


60 Market St, Wigan WN1 1HX 
Telephone (0942) 42444 


Trade 
Enquiries 
Welcome 


1250MHz OR 
1296MHz 
23 elementt £25.90(b) 
£34.30(a) 4 x 23 ele antennas — power 
splitter- stacking frame £140.00(a) 
£14.95(a) Telescopic Portable Masts 
£17.71(a) 4x 1m £18.68(a) 3x 2m £21.85(a) 
esate 4x 2m £33.20(a) 
£31.05(a) ANDREW HELIAX LDF4-50 COAXIAL CABLE 
£37.66(a) Attenuation per 100ft. 144MHz-0.8dB 
435MHz2-1.6dB. 1296MHz-2.9dB 
£3.40 per metre (a). ‘N’ Type 
£34.27\0) connectors for LDF4-50 male or female 
£29.67(a) £12.00 
£29.67(a) MICROWAVE MODULES - ROTATORS — 
COAXIAL CABLES ETC. 
aaa pl AVAILABLE FOR 2 OR 4 
34.27(a iN’ 


TION OF OUR RANGE SEND 30p FOR CATALOGUE. 
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b secretaries and org 
to Radio & Electronics 
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April 
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B April 
April 


April 
April 


B April 
B April 


7 April 
B-29 April 
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1 May 
6 May 
3 May 
P5 May 
BO May 
5 June 
B June 
3 June 
7 June 
20 June 
22 June 
24 June 
27 June 
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Dates for your dia 
anisers are requested to sen 
World, Dates for your Diary, 


Function 


Lectures on a variety of topics 
Club project/construction night 


Lecture — Amateur Radio ona Shoestring 


BSC/Computing Award Winner 
4th Annual Components Fair 


SWL night 

Annual General Meeting 
Computer Night 

White Rose ARS Rally 


Microcomputers as applied to amateur 


Radio — talk by A Butcher G3KPJ 
Lecture —- Data Comms RS232-X-25 


Talk by visitor from Leighton Club 


Amateur Radio Exhib on computing and electronics 
Lecture-UHF then and now with a look at 
RSGB Metre- Wave Awards System HF night 


HF night 

Bring & Buy Sale 

Two-Metre FM contest 
Display by D Howes G4KQH 
CM Howes Communications 
VHF NFD preparation night 
Activity night/Night on the air 
‘Brains Trust’ 

10-metre FM night 

DF Hunt 160 & 2mt 

RSGB National AR Exhibition 
R F Power Transmitters talk by 
Dick Brocks G3WHR 
Lecture — 23 cms operation 
Midland Computer Fair 

TV Show Repeat 

Fox hunt briefing 

2 Metre SSB Night 

Oscar 10 by G3VZV 

ATV Night 

Lecture Radio Interference Service 
Summer Barbecue at Old Warden 
Longleat Preparations 

Royal Navy ARS Mobile Rally 
Longleat Final Briefing 

VHF NFD Planning 

Car Boot Sale 

VHF NED Final Preparations 
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ry is updated every month. 
d information of forthcoming 
Sovereign House, Brentwo' 


Location 


IEEIE 

S Bristol A.R. Club 

Lincoln Short Wave Club 
Lancaster Polytechnic 
Carleton Community Centre 
Pontefract 

S Bristol A.R. Club 

Lincoln Short Wave Club 

S Bristol A.R. Club 

University of Leeds 
Chelmsford A.R. Society 
Marconi College 

S Bristol A.R. Club 
Dunstable Downs Radio Club 
Northern A.R. Society Assocn 
Lincoln Short Wave Club 


S Bristol A.R. Club 

Farnborough and District Radio Soc 
Stevenage & Dist A.R. Society 
Biggin Hill A.R. Club 


S Bristol A.R. Club 

Lincoln Short Wave Club 
Farnborough and District Radio Soc 
S Bristol A.R. Club 

Dunstable Downs Radio Club 
NEC Birmingham 
Chelmsford A.R. Society 
Marconi College 

S Bristol A.R. Club 

NEC Birmingham 

Dunstable Downs Radio Club 
S Bristol A.R. Club 

S Bristol A.R. Club 
Dunstable Downs Radio Club 
S Bristol A.R. Club 

S Bristol A.R. Club 
Dunstable Downs Radio Club 
S Bristol A.R. Club 

HMS Mercury nr Petersfield 
S Bristol A.R. Club 
Dunstable Downs Radio Club 
Dunstable Downs Radio Club 
S Bristol A.R. Club 


events as early as possible 
od, Essex CM14 4SE 


Contact 


Tel: 01-836 3357 

L Baker G4RZY 

Pam Rose G4STO 
BSC, Coventry Branch 
A Mason G4TGU 

N Whittingham G4ISC 
G8XIH/G40PQ 

Pam Rose G4STO 
Terry G6SVR 

A Bramley G4NDU 

J Martyr G3PMX 

AC Mead G4KGB 
Steve GGMCQ 

P Seaford G8XTW 

P Denton G6CGF 
Pam Rose G4STO 


Alan G4TSS 

P Taylor G4MBZ 
B Dean G6NZC 

| Mitchell G4NSD 


Mark G4KUQ 
Pam Rose G4STO 
P Taylor G4MBZ 
Colin G4SQQ 

P Seaford G8XTW 
RSGB Potters Bar 59015 
J Martyr G3PMX 
AC Mead G4KGB 
Steve G4MCQ 
Fiona Howell 01-643-8040 
P Seaford G8XTW 
G8X1H/G40PQ 
G6ZTX/G6ZTY 

P Seaford G8XTW 
Peter GBWAX 
Len G4RZY 

P Seaford G8XTV 
G4KUQ/G4RZY 

A Walker G4DIU 
G4KUQ/G4RZY 

P Seaford G8XTW 
P Seaford G8XTW 
G8XIH/G40PQ 
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It is during this month that 
the ‘season’ for the reception 
of comparatively low 
powered Far Eastern and 
South East Asian transmitters 
on the LF bands closes. But 
with luck you may hear some 
of the stations listed here in 
frequency order, all in the 60- 
metre band. (4750 to 5050). 

At the extreme low end of 
the band may be found the 
Tibetan transmitter of Xizang 
PBS (Lhasa) with program- 
mes in Chinese and Tibetan. 
Opening at 2300 and finally 
closing at 1545, it is just prior 
to these times that the DXer 
should tune to 4750 in order to 
log or tape the announce- 
ments and identification. 

Yunnan PBS in Kunming 
operates on 4763 opening at 
2150 and closing at 1600. This 
is Yunnan 1 which operates, 
of course, in Chinese. 

On 4770 you may be fortun- 
ate enough to log Radio 
Pyongyang. When operating 
it is scheduled from 1200 to 
1300 and from 1500 to 1555. 

Radio Thailand, Bangkok, 
on 4830 is often reported in 
the SWL press, being on the 
air from 2245 to 0700 and from 
1000 to 1600 with a power of 
10kW. Best time to listen for 
this one is around the 1530 
mark according to my experi- 
ence. 

On nearby 4835 you may be 
lucky enough to hear the 
signals from Radio Malaysia, 
Kuching in Sarawak. This one 
opens at 2200 and finally 
closes at 1600, the main 
language being Malayan. 
With its 10kW signal it is often 
heard here in the UK. 

Tuning to 4840 around 2130 
may result in entering into 
your log the details apper- 
taining to Heilongjiang PBS, 
Haerbin (Harbin) with the 
Domestic Service 2. in 
Chinese and relays of Radio 
Beijing (Peking). It opens at 
2055 (May to October from 
2000) and finally closes at 
1355. Final closing times are 
mentioned here for the 
reasons that (a) they are 
favourable for reception here 
in the UK, and (b) like many 
Stations from this general 
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SHORT WAVE 
NEWS FOR DX 
LISTENERS 


by Frank A Baldwin 


All times in GMT, bold figures indicate the frequency in kHz 


area of the world operating on 
the LF bands, they are on the 
air for two or more differing 
time-slots. Haerbin, for 
instance, is scheduled from 
2055 (May to October from 
2000) to 2300, from 0155 to 0500 
and from 0850 to 1355. 

Kuala Lumpur on 4845 pro- 
vides programmes for the 
local Indian community but 
you are hardly likely to be 
confused as the nearest 
Indian transmitter is that of 
AIR Bombay on 4840. Radio 
Malaysia has a power of 50kW 
and so is often heard here in 
the UK. It opens at 2130 
Sunday to Friday and at 2200 
on Saturday. It closes at 1530 
except on Sunday when the 
sign-off is at 1500. 

If you would like to have a 
go at Mongolia then you may 
care to tune to 4850 at which 
point on the dial is to be found 
Ulan Bator with the Home 
Service 1 programmes and 
including some Foreign Ser- 
vice transmissions in Russian 
and Chinese. For the Mongo- 
lian presentations listen at 
the opening and closing 
times of 2200 and 1600 respec- 
tively. The power is 100kW — 
and that helps! 

Newcomers to the DXing 
game on the LF bands who 
have not, as yet, logged a 
Chinese station would be 
advised to set the dial pointer 
to 4865 where will be found 
the most often reported 
Gansu PBS in Lanzhou with 
the Domestic Service in 
Chinese andsome relays of R. 
Beijing 1. It opens at 2115 and 
finally closes at 1600, featur- 
ing English language lessons 
weekdays from 0000 to 0030 
and daily from 1330 to 1400, 

The foreign Service in 
Mongolian and Russian of 
Radio Beijing operates on 
4883 but is seasonal in that it 
is on the air from October to 
April inclusive, Opening at 
2200 and finally closing at 
1600. For some reason | 
haven't managed to log this 
One so far this year, probably | 
have missed the favourable 
reception periods. Oh well, 
there is always the next 
season. 


a 
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How about Papua New 
Guinea? Well, you could have 
a try - it has been reported 
from time to time by UK 
DXers. The channel is 4890 
and it opens at 1930 and is 
scheduled through to 1400 
continuous. The power is 
10kW and probably the best 
time would be around 2030 
and let’s hope that the Sene- 
gal-based transmitter at 
Dakar on the same channel is 
not also making the trip. 

Guangxi PBS at Nanning is 
fairly often heard on its 4915 
channel where it opens at 
2110 and finally closes at 1605. 
This is Guangxi 1 in Chinese 
and dialect, also relays of 
Radio Beijing 1. 

Another Chinese transmit- 
ter is that of Qinghai PBS, 
Xining, on 4940 opening at 
2220 and finally closing at 
1520. This is the Domestic 
Service 1 but also has local 
Programmes and some EngI- 
ish language lessons, one of 
these being from 1400 to 1430. 

On 4950 there is the often 
reported Radio Malaysia 
transmitter at Kuching in 
Sarawak from where it Oper- 
ates from 2200 to 0100 and 
from 0830 to 1600 in English 
and Chinese. The power is 
10kW. 

Not quite so often logged is 
Radio Malaysia, Kota Kina- 
bula, Sabah on 4970 which 
Operates in English and 
Malayan from opening at 2130 
and finally closing at 1600, 
also at 10kW. 

The Chinese station sited at 
Hunan on 4990 (Hunan PBS, 
Changsha) can sometimes be 
heard when conditions are 
right. This one opens at 2120 
and finally closes at 1600. 

On 5005 the Malaysian sta- 
tion at Sibu, Sarawak radiates 
Programmes in a local lan- 
guage, opening at 2200 and 
finally closing at 1500 with a 
power of 10kW. There is a 
snag, however, with this one 
in that it is mostly covered by 
signals emanating from Radio 
Nepal, Katmandu on the same 
channel, opening at 0020 and 
finally closing at 1720 but with 
a power of 100kW. 

A good general ‘marker’ 


x, 
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enabling the judging 
reception conditions for 
nals from the Far East 
South East Asia are t 
from Radio Singapore. 
language used is Englis 
being directed towards 
Malaysia — and the late af 
noon programme is usuall 
pop records with a 
announcer. If you can 
this station at a fair sid 
strength then usually it is 
case that other transmitt 
in this part of the globe r 
also be logged -QRM perr 
ting. Radio Singapore ops 
at 2230 through to 1610 c 
tinuous, the power be 
SOkW, the frequency 5052. 
At the high end of the bd 
is the Chinese transmit 
Xinjiang PBS at Urumqi w 
features both the R. Beiji 
and local programmes 
Mongolian, opening at 7 
and finally closing with t 
language transmission 
1700. It also features the 
Beijing Foreign Servi 
transmission in Russian fre 
1800 to 2055 but this, 
course, is jammed. 


AROUND THE DIAL 


This month, a commenc 
ment is made by presentir 
some times and frequenci 
that may interest DXers wt 
rove over the 90-metre ban 


: 


<A 


AFRICA 


Ghana 

Ejura on 3350 at 0604, O 
with a talk in vernacular 
probably a newscast in t 
Home Service 1 which 
scheduled from 0530 to 08 
(Sunday until 0900) and fror 
1530 to 2305. The power ji 
20kW and this stationis on th 
air irregularly. | 

Accra on a measured 336 
at 0608, OM with anewscast i 
English. On this frequency 
Accra is scheduled from 053 
to 0800 (Sunday until 0900) an 
from 1530 to 2305, the same a: 
Ejura but with a power o 
10kW. 


Liberia 
ELWA ( ‘Eternal Love Win: 
ning Africa’) Monrovia or 


APRIL 198¢ 


0 at 2156, OM with a talk in 
aculars. This is the Home 
vice entirely in vernacu- 
and on the air from 0600 to 
0 and from 1805 to 2230 with 
bwer of 10kW. Programmes 
mainly religious. 
BS (Liberia Broadcasting 
stem) Monrovia on 3255 at 
3, OM with a newscast in 
blish. This 25kW transmit- 
is on the air from 0458 
nday from 0558) to 0700 
H from 1830 to 2400. 


hlagasey 

ananarive on 3287 at 1656, 
with a song in vernacular 
plete with local orches- 
| backing. Earlier in the 
ynth however Tananarive 
s logged on a measured 
B5.8 at 1754. It is timed as 
erating from 0300 to 0500 
d 1500 to 1900 in Malagasey 
d from 1900 to 2100 in 
ench. The power is 100kW. 


alawi 
Blantyre on 3380 at 1750,OM 
d YL with announcements, 

’s with songs, all in 
ichewa. The schedule is 
55 to 0530 (until 1110 from 
pril to September) and 1745 
om 1300 April to Septem- 
pr) to 2215. The Foreign 
ervice in English is from 1600 
) 1700 and the power is 
DOKW. 


jamibia 
Windhoek on 3270 at 1743, 
)M with announcements, OM 
ith songs in vernacular. This 
the SWABC local lan- 
uages service which oper- 
tes 0400 to 0515 and 1600 to 
00, at which latter time the 
SABC All Night Service com- 
ences and continues to 
400. The power is 100kW. 
SWABC Windhoek on 3295 
t 0140, YL with a pop song in 
nglish ina relay of the SABC. 
All Night Service timed from 
D200 to 0400 which is in 
barallel with that mentioned 
hbove. The remainder of the 
kchedule is from 0400 to 0615 
bnd from 1600 to 2200 in 
nglish, Afrikaans and Ger- 
an. The power is 100kW. 


igeria 

Lagos on 3326 at 0554, YE 
ith songs in vernacular, OM 
with announcements. ‘Radio 
Nigeria’ is scheduled from 
0430 to 1000 and 1700 to 2310 
with a power of SOkKW. 


South Africa 

SABC Johannesburg on 
3250 at 0156, pop records with 
announcements by OM in 
English during the All Night 
Service programme timed 
from 2200 to 0300. The ‘Radio 
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5’ schedule is from 0300 to 
0545 and from 1530 to 2200. 
The power is 100kW. 


Togo 

Radio Difusion de Karaona 
measured 3222 at 0559, OM's 
with a song in vernacular 
backed by a rhythm section 
local-style. OM with station 
identification and announce- 
ments in French at 0600. This 
40kW transmitter is sche- 
duled from 0530 to 0830 and 
from 1630 to 2305. 


AMERICA-SOUTH 


Brazil 

Radio Riberao Preto on 
3205 at 0050, YL with a talk in 
Portuguese then OM with folk 
songs. On the air from 0800 to 
0400 at 1kW. Radio Cultura, 
Araraquara on 3365 at 0242, 
OM with a talk about local 
events - mostly sports. In 
Portuguese from 0800 to 0300 
at 1kW. 


Ecuador 

Radio Iris, Esmeraldas ona 
measured 3381 at 0153, OM 
with a talk in Spanish this 
followed by some local-style 
music. The schedule is from 
1000 (Sunday from 1100) to 
0400 variable and the power is 
10kW. 

Sistema de Emisora Ata- 
laya, Guayaquil on a mea- 
sured 4792 at 0232, OM with a 
sports commentary in Span- 
ish with much trilling of the 
R’s - an accomplishment 
greatly admired in Latin 
America. The power is 5kW, 
the schedule 0100 to 0455. 


Peru 

Radio Inca, Lima on a mea- 
sured 4762 at 0225, YL with a 
talk in Spanish about the 
Peruvian President (‘Pres- 
idente’) followed at 0230 by 
OM with station identification 
and Andean pipe music. R 
Inca is on the air from 1000 to 
0500 but has been reported 
varying the closing time up to 
0600. 


Colombia 

La Voz de Yopal on 5050 at 
0200, OM with station iden- 
tification in Spanish ‘then a 
long talk about local politics 
with several mentions of Col- 
ombian place-names. The 
schedule is from 1030 to 0400 
and the power is 1kW. 


EUROPE 


Denmark 

Copenhagen on 15165 at 
1058, interval signal then OM 
with station identification in 
English and target areas. 


Chimes for 1100 then into the 
Danish transmission for 
Greenland and the Pacific, 
timed from 1100 to 1150. 


Greece 

Athens on 11645 at 1140, YL 
with a newscast in Arabic to 
Egypt and Libya, scheduled 
from 1130 to 1150. 


Spain 

Madrid on 9650 at 0832, OM 
with announcements in the 
Spanish-language ‘Programa 
Mundial’ (Worldwide Prog- 
ramme) scheduled on this 
channel from 0600 to 0930. 


Switzerland 

Berne on 25780 at 1030, 
‘pips’ time-check, YL with 
station identification in Engl- 
ish followed by the Music 
Programme for Europe and 
Africa, timed from 1030 to 
1100. 


Vatican 

Vatican City on 11700 at 
2055, OM with an English 
transmission to Africa. The 
daily schedule being from 
2045 to 2100. 


FAR EAST 


China 

Jilin PBS (People’s Broad- 
casting Station) on 3310 at 
2202, OM with a talk in 
Chinese. Jilin is on the air 
from 2050 to 0530 and from 
0850 to 1500. From 2100 to 2130 
there is an English language 
lesson and also from 1330 to 
1400 but this one is unlikely to 
be heard here in the UK. 

Radio Beijing (Peking) on 
3220 at 2206, OM with a talk in 
Chinese in the Domestic Ser- 
vice 1 Programme from 2000 
to 2330 (November to April 
until 2300) and 1400 to 1735. 


MIDDLE & NEAR EAST 


India 

AIR (All India Radio) Luck- 
now 0n 3205 at 1520, OMwitha 
talk in Hindi scheduled from 
0025 to 0215 and 1215 to 1740 
with a power of 10kW. 

AIR Gauhati on 3235 at 1534, 
OM with a newscast in Engl- 
ish. The schedule is from 1230 
to 1700 (Saturday until 1740) 
and the power is 10kW. 

AIR Madras on 4920 at 1527, 
YL with a song in Hindi, some 
local-style music. YL with 
announcements and station 
identification, ‘pips’ time- 
check at 1530 then OM with 
the local news in English. 

Madras is scheduled from 
0025 to 0215 and from 1200 to 
1740. The power is 10kW. 


Israel 

Jerusalem on 7410 at 2230, 
OM with station identification 
and the news at the start of 
the English transmission to 
Europe and the Americas, 
timed from 2230 to 2300. 


Pakistan 

Karachi on 21800 at 1100, 
OM with station identifica- 
tion, time check as ‘1600 hours 
Pakistan time’ then the news 
in Engish at dictation speed, 
scheduled from 1100 to 1115. 


SOUTH-EAST ASIA 


Australia 

ABC Brisbane on 4920 at 
1950, OM with announce- 
ments in English during a 
programme of local and UK 
pop records. Scheduled from 
1900 (Sunday from 1930) to 
1402, power is 10kW. 


INDONESIA 

RRI (Radio Republik Indo- 
nesia) Tanjung Pinang on 
3225 at 1528, OM with songs in 
Indonesian. This one closed 
at 1555. 

RRI Banjarmasin on 3250 at 
1526, YL with a song then 
some Gamelan music. This 
transmitter closes at 1520. 
Power is 10kW. 

RRI Bengkulu on 3265 at 
1533, OM with a talk in 
Indonesian. At 10kW, Beng- 
kulu signs-off at 1600. 

RRI Padang on 4002 at 1553, 
YL with songs in Indonesian. 
Padang is off at 1600 (Satur- 
day at 1700) power is 10kW. 

RRI Medan on 4764 at 1549, 
YL with a talk in Indonesian. 
Medan signs-off 1700 and has 
power 50kW. 


Voice of the United Muslim 
Fighters of Afghanistan’ on 
15305 at 1552, OM with fiery 
sounding announcements in 
Pashto or Dari, I’m not sure 
which, OM with a quotation 
from the Holy Quran. 


Radio Nepal, Kathmandu on 
3230 at 1524, YL with songs in 
Nepali, local-style music. 
Closing at 1720, itis in parallel 
on 5005 and the power is 
unknown but the latter fre- 
quency is listed as 100kW. 


Turkish State Meteorology 
Service, Ankara on 6900 at 
1530, YL with a local pop song 
then some Turkish-style 
music. This one is scheduled 
from 0358 to 0600, from 0700 to 


0840 and from 1100 to 1550 with 


a power of 2.5kW. The address 
is Post Office Box 401, Ankara. 


please mention RADIO & ELECTRONICS WORLD when replying to any advertisement 85 


£26-50 + £2.00 p&p. 


Pew 


UHF-TY TUNER 


PRACTICAL ELECTRONICS 


STEREO CASSETTE 
deni 


+ NOISE REDUCTION SYSTEM «* AUTO STOP « TAPE 
COUNTER «+ SWITCHABLE E.0. « INDEPENDENT ’ 
LEVEL CONTROLS « TWIN V.U, METER * WOW & 
FLUTTER 0.1% * RECORD/PLAYBACK I.C. WITH ELEC- 
TRONIC SWITCHING * FULLY VARIABLE RECORDING 
BIAS FOR ACCURATE MATCHING OF ALL TAPES. 


— METAL, CHOME DIOXIDE, ETC. 

Kit includes tape transport mechanism, ready punched and 
back printed quality circuit board and all electronic parts. 
i.e. semiconductors, resistors Capacitors, hardware top 
cover, printed scale and mains transformer. You only supply 


solder and hook-up wire. 
Featured in April issue P.E. £34.50.+ £2.75p+p. 
Complete with case. 


SLEEP SAFELY AT NIGHT 


SMOKE DETECTOR 
ALARM! 


Gamma ionization type smoke 
detector with built-in audible 
alarm, Model No. F227. 

IDEAL FOR HOMES, 
HOTELS & GUEST HOUSES, 
CARAVANS, BOATS, ETC. 

* MICROCHIP technology, no 
mechanical parts. * Maintenance 
free. * No wiring needed. * Runs 
off transistor battery, lasts for a 
year. * Money back guarantee. 


QUALITY SPEAKER 
SYSTEMS 


Made to sell for over £300! Must be 
heard to be believed. Made in England 
by World famous British manufacturer, 
SPECIFICATIONS: Bi-Directional 5 
speaker system. Drive units: 2x25mm 
soft dome tweeters, 2x13cm polymer 
cone mid range speakers, one 24cm 

bass unit. Impedance: 8ohms. Rated 
Power 200W peak max. Sensitivity: 87 
dB @ 1W. Freq. range: 45 to 20,000 Hz. 
Finish: Satin walnut veneer, with brown 
trim. Size: 35%""x8%"x 15%", Weight: 27kgs. 


£99.95 a stereo pair. Buyer collect only! 


All mail to: 21C HIGH ST, ACTON W3 6NG. 
Callers Mon - Sat, 9.30 - 5.30. Half day Wednesday. 


£4.95 Plus 75p p&p. 


or 2 for £8.50 plus 
£1.50 p&p. 


Note: Goods despatched to U.K. postal addresses only. 


All items subject to availability. Prices correct at 
30/11/83 and subject to change without notice. 
Please allow 14 working days from receipt of order 
for despatch. RTVC Limited reserve the right to up- 
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T.V. SOUND T 


Also available with built-in headphone amp. £32.50 + £2.00 p&p. 


date their products without notice. All enquiries send 
S.A.E. All cheques & P.O.'s Payable to RTVC Ltd. 


CALLERS TO: 323 EDGWARE ROAD, 
LONDON W2. Telephone: 01-723 8432. 
(5 minutes walk from Edgware Road Tube Station) 


Now open 6 days a week 9 — 5.30. Prices include VAT. 


SERIES 1] 


BUILT AP 


In the cut-throat world of consumer electronics, one of the 
questions designers apparently ponder over is ‘Will anyone 
notice if we save money by chopping this out?” In the 
domestic TV set, one of the first casualties seems to be the 
sound quality. Small speakers and no tone controls are 
common and all this is really quite sad, as the TV compan- 
ies do their best to transmit the highest quality sound. 
Given this background a compact and independent TV 
tuner that connects direct to your Hi-Fi is a must for quality; 
reproduction. The unit is mains operated. 

This TV SOUND TUNER offers full UHF coverage with 
5 pre-selected tuning controls. It can also be used in conjunct 
ion with your video recorder, Dimensions: 10%’’x 7%4"'x 2%" 
E.T.1: kit version of above without chassis, case and hardware. £16.20 Plus £1.50 p& 


MONO MIXER AMP | 125W HIGH POWER AMF 


Ideal for Church KIT BUILT 
halls & Clubhouses. £45.00 +£2.00 pap. MODULES £10.50 £14.2! 
50 WATT Six individually mixed inputs for two pick ups +£1.15 p&p +£1.15 p& 


(Cer. or mag.), two moving coil microphones and two 
auxiliary for tape tuner, organs, etc. Eight slider controls 
six for level and two for master bass and treble, four 
extra treble controls for mic. and aux. inputs. Size: 
13%"'x6%"'x3%" app. Power output 50 watts R.M.S. 
(cont.) for use with 4 to 8 ohm speakers. Attractive black 
vinyl case with matching fascia and knobs. Ready to use. 


The power amp kit is a module for high power applications 
- disco units, guitar amplifiers, public address systems and 
even high power domestic systems. The unit is protected 
against short circuiting of the load and is safe in an open cir- 
cuit condition. A large safety Margin exists by use of gener- 
ously rated components, result, a high powered rugged unit. 
The PC board is back Printed, etched and ready to drill for 
ease of construction and the aluminium chassis is preformed 
and ready to use. 

Supplied with all Parts, circuit diagrams and instructions. 


ACCESSORIES: Stereo mains Power supply w/transformer 
£10.50 +£2.00 p&p. Mono version, £7.50 + £2.00 p&p. 


SPECIFICATIONS: 
Max. output power (RMS): 125W. 
Operating voltage (DC): 50 - 80 max, 


Loads: 4 - 16 ohms. 

Frequency response measured @ 100 watts: 25Hz - 20KHz. 
Sensitivity for 100 watts: 400mV @ 47K. 

Typical T.H.D. @ 50 watts, 4 ohms: 0.1%. 

Dimensions: 205 x 90 and 190 x 36 mm, 


* SPECIAL OFFER! * 
£13.95 Plus £2.50 p&p. 


This easy to build 3 band stereo AM/FM tuner kit is designed 
in conjunction with Practical Electronics (July ‘81 issue), 
For ease of construction and alignment it incorporates three 
Mullard modules and an |.C. IF, System. 

FEATURES: VHF, MW, LW Bands, interstation muting and 
AFC on VHF. Tuning meter. Two back printed PCB's. Ready 
made chassis and scale. Aerial: AM - ferrite rod, FM - 75 or 
300 ohms. Stabalised Power supply with ‘C’ core mains trans- 
former. All components supplied are to strict P.E. specificat- 
ion, Front scale size: 10%" x 2%" approx. Complete with 
diagram and instructions. 


HI-Fl SPEAKER BARGAINS 


AUDAX 8” SPEAKER 

High quality 40 watts RMS Bass/Mid. 
Ideal for either HiFi or Disco use this 
speaker features an aluminium voice 
coil and a heavy 70mm diameter 
magnet. Frequency res: 

20Hz to 7KHz. £5.95 
Impedance: 8 ohms. +£2.20 p&p. 


AUDAX 40W FERRO-FLUID 
HI-Fl TWEETER 
Micali enone: 5kHz — 22kHz. 
ize: mm square, 
iisedance: B ohine: £5.50 
+60p P&P. 


BSR RECORD DECKS 


3 speed, auto, set-down; 
with auto return. Fitted with 
viscous damped cue, tubular 
aluminium. counter-weighted 
arm, fitted with ceramic 
head. Ideally suited for 
home or disco use. 


£17.50 
Plus £1.75 p&p. 


Auto-Changer model - takes 
up to 6 records with manual 
override, Supplied with stereo 
ceramic cartridge. 


£12.95 
plus £1.75 p&p. 


Manual single play record 
deck with auto return and 
cueing lever. Fitted with 
stereo ceramic cartridge 2 
speeds with 45 rpm spindle 
adaptor ideally suited for 
home or disco. 13x11" 
approx. 


£14.95 + £1.75 p&p. 


SPECIAL OFFER! Replacement stereo cassette tape heads 
£1.80 ea, add 50p p&p to order. 
Philips stereo magnetic cartridge, £3.95 + 60p p&p, 


PLINTH TO SUIT BSR RECORD PLAYER 


DECK (with cover) size: 16%’ 14%" 2%. Cover size: 
14%" x 13%"'x 3%". Due to fragile nature 
of this item, buyer to collect only. ONLY £8.95. 


GOODMANS TWEETERS 


8 ohm soft dome radiator tweeter 
(3%''sq.) for use in up to 40W systems; 
£3.95 each plus £1.00 p&p, or 
£6.95 a pair plus £1.50 p&p. 


Mail or ‘phone orders by ACCESS. Tel: 01-992 8430. 
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class 
ne magazine. Can we have some DIY 
ials? HG V/UHF etc. 
Patchitt, Immingham 


tor’s note: The February issue gave 
ails for extending the use of Bever- 
b aerials. We include a constructional 
ject for the 2 metre Tiger in this issue 
H a feature on a J-stick will appear in 
near future. More later. 


as amazed’ 

Recently | saw R & EWmagazine inWH 
iths. Quickly going through the 
ges, | found many items of interest and 
lurchased it. Athome and reading Part 
of the Amateurs Handbook, | was 
azed at the information given. 

or four years | have had an SRX 30 
eiver (shortwave), but just trusted to 
k what I might receive. Now, from Part 
bf your Handbook, | know what to do 
d where to listen. | am an SWL and now 
el so much more interested. 

Is it possible still, to purchase Parts 1 & 
bf the Amateurs Handbook? 

| will certainly buy R & EW magazine 
Bch month in future. 

Plaice, Swansea 


Editor’s note: The December 1983, and 
hnuary and February 1984, issues of R & 
W which contain the Amateurs Hand- 
ook supplements, are available from us 
£1 each. 


mplitude modulation transmissions 
Arthur Gee, in his column in your 

ebruary edition, says ‘and why not AM, 

fou may ask?’ in his attack on that 
ode’s use on 80 metres. | most certainly 
o ask. 

Dismissing the real issue in the single 
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Please note that we are no 
longer agents for -- VE 
Magazine and enquiries 
relating to this publication 
should be directed to:- 


VHF Magazine 
UKW — Berichte 
Jahnstrasse 14 
D-8523, Baiersdorf 
West Germany 


throw-away word ‘overmodulated’, not 
referred to again, he criticises amplitude 
modulation for being old, associating 


~ QRM to the mode itself rather than the 


way it is applied. 

As a modulation system AM is indeed 
old, highly successful and undoubtedly 
the most widely used form of modulation 
world-wide below about 50MH2z. It is not 
precluded either by licence regulations 
or the UK HF band plans. A correctly set 
up AM transmission, whose spectrum 
(given a well designed modulator) can 
closely approach its theoretical mini- 
mum, is a much more comfortable 
neighbour to have in the next street than 
an SSB station (whose spreading is 
always well beyond the theoretical 
minimum). 

Technical arguments aside, the most 
offensive aspect of the attack is the 
almost direct statement that amateurs 
have no right to use AM on 80 metres or 
any other crowded bands. This is a truly 
appalling thing for an amateur of G2UK’s 
experience to say. 

To refuse a legitimately licensed 
amateur this right, is virtually to forbid 
the newcomer to amateur radio to come 


Do you make sure you get your copy of 
Radio & Electronics World each month by having a 
regular order at your newsagent? 


Or are you a subscriber? 


Help spread the word — make sure your fellow 
amateur radio enthusiasts have seen 
Radio & Electronics World — show them your copy. 


LETTERS to— 
the EDITOR— 


Do you have an opinion to air? Do you know the answer to something which puzzles, or a tip that might help, 
fellow enthusiasts? Have you something to add to a feature or review? 

Your letters are invaluable in helping us to develop the magazine for you 

rite to Letters to the Editor, Radio & Electronics World, Sovereign House, Brentwood, Essex CM14 4SE. 


on the air using equipment he has built 
himself. The sophisticated equipment 
needed to compete in the rat-race, which 
this hobby has become, is well beyond 
the capability of most newcomers (and 
many old-timers) to construct and prob- 
ably also to afford. 

Most of us started with AM equipment 
and |, for one, benefitted far more from 
that experience than from buying black 
boxes and learning jargon. This is what 
amateur radio is for (according to the 
licence, anyway,) and | welcome the 
news that someone has the originality to 
use it in this way. What on earth are 
things coming to? 

lf Arthur Gee dislikes things that are 
old, to such an extent, he should perhaps 
be aware that the term Kc/s became 
obsolete nearly 20 years ago. 

A J Henk, Epsom 


lam sorry Mr Henk found my comments 
on amplitude modulation ‘offensive’. 
They were certainly not meant to be and 
if he found them so, my apologies to him. 
Apart from that, | agree with the sense of 
his letter, if not the detail. My point was 
that there is a ‘time and place’ for 
everything, and Sunday morning is not 
the time for amplitude modulation trans- 
missions on the 80 metre band. Any 
beginner trying out his home-built AM 
transmitter then and there, is likely to 
quickly give up amateur radio very 
disillusioned! 

He is, of course, quite right about 
‘Ke/s’. However, he cannot deny that the 
term has become part of amateur radio’s 
jargon andis likely to remainso foralong 
time yet. 

| love old things — in the right place. | 
even run a steam launch! 

Arthur C Gee G2UK 
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Presented by Andy Emmerson, G8PTH 


| heard a story recently which is 
possibly apocryphal, but it went along 
the lines that there was a guy at the Radio 
Regulatory Department whose job was to 
log and study anomalous propagation 
conditions ( ‘lifts’ to you and me). The 
bottom line was that in the last year there 
had been more openings than in all the 
previous years that they had been 
recording, which in fact was not very 
long. | have not bothered to check the 
accuracy of this little tale, but | can 
certainly say we have been well blessed 
in 1983. In fact, | knowingly missed more 
openings last year than | have ever 
worked in the past. 


Returning to the theme of putting slides on 
video here is a neat gadget from Canon. If you 
have a lens which will focus down to 1.7cm 
(0.7in) this DP-10 adaptor will enable you to film 
35mm slides. This adaptor will work with the 
lenses of several cameras (| use one with a JVC 
G-71 camera) but the somewhat similar adaptor 
made by Olympus will not 


This is the test signal radiated by Rod G8VBC, 
from Woodville, south of Derby. Rod is vey active 
on 24cm as well as 70cm 


—. 


. meinen SHEA 
eto 


AERC 
ear emese, 
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Why this should be | am not sure. It may 
be that we are keeping better watch for 
unusual conditions, or possibly we have 
more sensitive receivers these days and 
see more of what's going on. Anyway, | 
don't think anyone is complaining — not 
on the ATV front. There are usually a few 
muffled complaints from 70cm repeater 
users about strange buzzing on their 
audio, but fortunately these people tend 
to stay on their repeaters and dismiss it 
as atmospherics (sorry folks, only 
joking)). 

What are the signs for a useful lift? 
Probably not found by monitoring the 
calling channel, 144.750MHz. This is said 


for two reasons, firstly, because o 
always waiting for the other guy td 
CQ, and secondly, because the lift! 
not favour two metres. 


An example in point occurred just 
Christmas, on December 29th. A 
amateur telephoned and asked mé 
could identify the ‘distorted’ pictur 
70cm. 

Well, it was F3LP in Le Havre, sen 
positive modulation (the normal Frd 
broadcast standard). But there wa 
French talkback audible on two me 


UHF openings 

Even more frustrating was when 
Timms G8VBC later on saw F3LP on 2 
with P5 — perfect quality — pictures, 
up near Derby. But there was no wa’ 
could raise F3LP on two metres, and f 
number of reasons he was unablq 
contact F3LP. Rod is now threatenin 
compile a list of French stations 
telephone numbers, so as not to miss 
on two-ways in future! 

On the same evening, | heard my f 
ever QSO on 934MHz, so it is clear ¢ 
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Hitions favoured the UHFs ‘that 
ing and not VHF. | think | have 
arked before about a 70cm TV QSO 
a Dutch station; grade four pictures 
ot a peep on two metres. We had to 
brt to writing with felt pens on the 
of test cards to pass over names and 
rts! 
e safest means of catching UHF 
nings is, therefore, to monitor UHF. If 
have a scanning audio receiver it 
Id be worth putting a distant beacon 
huency into the memory bank. | tend 
onitor broadcast TV; if there is 
ceable patterning on a local or 
Hium distance transmitter | know 
gs must be lively on 70cm. | live at 
thampton and the Channel 4 trans- 
sions from Sandy Heath are regularly 
bcked out by Antenne 2 from Lille 
bn conditions are good. Another 
ication is multipath distortion and/or 
pp fading on a normally good but 
fant UHF transmitter, also ‘freeze 
es’ on live TV broadcasts. What is 
bpening here is that the microwave 
dio-to-transmitter links (STLs) are 
bpping out - e.g. grazing the ground 
e to bending-and a framestore makes 
lod the instantaneous loss of picture. 
hod fun for us but not for the 
bfessionals. .. 


Heo tapes 
his column is called ATV on the Air, 
t | think that many ATVers are also 


ATV ON THE AIR 


interested in video as well. So | have no 
apology to make if! include a bit of video 
technology now and again. One of the 
essentials of video is video tape and | 
was thinking to myself the other day how 
the price of this stuff has dropped. 
Remember when some shops charged 
£12 for a three hour tape? It wasn’t so 
long ago, and in those days there were a 
lot more ‘pirate’ brands of blank tape too. 
Most were pretty poor, some really 
abominable, and a few were quite good. 
At least one of the good ones has now 
gone legitimate and obtained a licence 
from JVC. With the price of brandname 
tapes down to £6 for a three hour tape 
there is no excuse for buying cheap 
horrors now. 

From time to time, though, there are 
shortages of blank tape and wholesalers 
are then forced to import tapes originally 
destined for the USA and Japanese 
home market. VHS tapes for 525-line 
countries are prefixed T instead of E (eg 
T-120) and play on our machines for 
almosta third longer. This is because our 
TV field rate is 50Hz rather than their 
60Hz, and the tape moves past the 
record/playback heads at a more 
leisurely pace in European machines. So 
a T-120 plays for around 2 hours 40 
minutes. These tapes are quite all right 
to use despite some silly scare stories 
you might have heard, though the picture 
quality may be marginally worse. One 
tends to find that HG or premium grade 


T-series tapes are equivalent to our 
ordinary grade. If you look atsome ofthe 
prerecorded tapes on sale or rental at 
your local shop you will discover that 
some have been put onto T-127 blanks, so 
they can’t be that bad. 

You often get more tape than you pay 
for, which is useful if a TV programme 
overruns or starts late (BBC-2!). Experi- 
ence shows that Scotch tapes give you 
an extra minute, while JVC and Thorn 
can have up to 5 minutes to spare. The 
RCA VK-250 tapes are the most gener- 
ous, offering an extra 10 minutes. 


Survey of video tape users 

Not everybody uses the full length of 
their tape anyway; a survey commis- 
sioned by Scotch showed that 55% of 
users did not use all the time on a tape. A 
large number wasted 15 or 30 minutes of 
recording time per cassette. This is 
probably true; | know | do it myself; 
usually you can’t help it- if a programme 
lasts 100 minutes you have little option 
but to use a two hour tape. 

The same survey, which was directed 
at VHS users, purchased only the E-180 
length but just 20% bought the E-120 size 
(film pirates?) and the remaining 15% 
purchased selectively according to their 
requirements. | must say that | tend to get 
only E-180s; they offer better scope for 
re-recording and cost little more than 
the E-120 size, often less in fact when 
they are on special offer. 


CORRECTIONS—— 
AND MODS—— 


Whilst every effort is made to minimise errors in diagrams we will correct these as they come to our knowledge and we also 


appreciate the co-operation of our readers in not 


ifying these. 


We occasionally receive suggested modifications from readers who have constructed projects from Radio & Electronics 


World and we will publish those that wo 

For example, it may be possible to extend the use of a particular item 
can be done for minimal cost and the idea has been proved in prac 
Radio & Electronics World, Sovereig 


Write to Corrections and Mods, 


bscar-10 (March 1984 issue) 

We regret that the computer printout 
Figure 5) on the right was omitted from 
e article. 


Direct video interface’ (Nov ’82) and 
Direct RGB interface’ (June ’83) 
projects 

We are advised by Mr Warne that the 
bOVA transformers used on these pro- 
ects should be monitored for 
abnormally high working temperatures 
and replaced by a higher rated (120 VA) 
ransformer if necessary. 
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Orbital elements for OSCAR 1@ 
Reference ID= NET 11 December 1983 


Reference Epoch= 83 +339.5 
Starting Epoch= 83 +#345.288333 = 11/12/83 at 6586:08 


Parameter Reference Starting 
Orbit Number 36@ 
74.761 
25.876 
@.4980052 
2.0584769 
Km. 26183.6823 
- 225.462 
227.617 


371 
344. 931892 


227.032768 

226 .689547 

Freq. MHz. 145.81 

G3WDI Lat.= 52.44 W.Long-=358.31 Ht.=2 
---Minimum elevation —10e9.--~ 


1508 :88 
1530:86 
1600:08 
1630 :08 


uld interest other readers. 

by minor circuit changes or re-arrangement only. If this 
tice, others may benefit from the information. 

n House, Brentwood, Essex, CM14 4SE. 


DOPPLER RANGE HEIGHT LAT 
No. 372 
12276. - 
17271. 
21583. 
25218. 
28232. 
30688. 
32684. 
34836. 
34999. 
35587. 
35567. 
35181. 
34342. 
33639. 
31258. 
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Radio &. 
Electronics 


The communications, electronics & computers magazine World 
aera aman 


VHF/UHF FREQUENCY METER 
Stephen Ibbs describes the construction of a handy little digital frequenc 
meter that covers a huge range and is very sensitive 


SX-200N RELATIVE S-METER 
This article describes the construction Of a relative signal strength indicator and 
shows how it can be fitted to the front panel of the SX-200N scanning receiver 


UPDATE ON THE SPECTRUM ANALYSER 
Our spectrum analyser article (Nov/Dec 83) was very popular. Now we show. 
how alternative components can be used in its construction 


LOGIC PROBE SIGNAL GENERATOR 


One hours’ work-and you have a probe with outputs ranging from 500khz down 
to 30,518Hz 


METEOR-SCATTER PROPAGATION 


A beginners’ guide fo this increasingly popular mode of operation 


HAMEG MH203-4 D/T OSCILLOSCOPE 
After an extensive evaluation, this versatile dual trace oscilloscope is 
comprehensively reviewed by James Dick 


PLUS ail the usual features! 
New Products @ News @ Reception Reports... 
DON’T MISS the May issue — on sale 13th April 


To be sure of your copy of Radio & Electronics world, complete the newsagent 
order form in this issue or take out a subscription | 


EXT ISSUE - NEXT ISSUE - NEXT ISSUE - NEXT 
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WINTERS HAVE CENTRONIC PARALLEL INTERFACE UNLESS 
WISE STATED. ALL PRINTERS HAVE HI-RES. DOT 
'SSABLE GRAPHIC MODE. PLEASE SEND SAE FOR 


160 CPS. 10° wide tric Spe feed £344- VAT £395 
160 CPS 15" wide tric & tract feed €431- VAT £495 
T 100 CPS 10° wide frict &tract feed £261- VAT £299 
100 CPS. 10° wide tractor feed £234: VAT £269 

b 200 CPS Letter quality printer 
RS 23 Interface for kx and RX printers £29+ VAT £33 
RS232 Interface with 2K buffer xon xoft £60 VAT £69 
Cartridge for RX80 FX80 & MX80 £7+ VAT $7 
€12+ VAT £13 


Cartridge tor FX100 & MX100 


10 2 
interface, downloadable characters 
ible value at 

15 15° wide version of Radix-10 


SHA 
DA 50 CPS. 10° wide tractor feed 


Xx 50 CPS. 10" wide trac feed ser & par £196: VAT £225 
HVC 30CPS. 10” wide. VIC 20 & 64 inter! £174- VAT £199 
DA 50 CPS. 10° wide tractor feed £187 VAT £215 
bA 50 CPS. 10° wide friction & tract 
Bpondence quality £234- VAT £269 
DAS Serial interlace ideal for Spectrum 

wcrodrive £174 VAT £199 


A 
'80 CPS. 10° wide friction & tract feed 


£187 « VAT - £215 
b ribbon cartridge for CP80 £6- VAT £6 


£ 


AN 
fact 120 CPS. 80 col trict & tract feed £200 - VAT - £229 


iN 
B0A 160 CPS 10° wide 27 CPS NLO 


+ VAT £325 


£347 + VAT 


16 matrix 


OUR PRINTERS 


bysha GP700A 7 colour 50 CPS printer 347 + VAT = £399 
pn PJ10B0A 7 colour. 40 CPS ink jet printer £391 + VAT - £449 
40 40 column 4 colour battery operated £118 + VAT ~ £135 


OUR PRINTERS HAVE 1 YEAR WARRANTY 


1 6100 


ICPS Bi-Directiona! Logic seeking 1012 15 CP1 + PS 
icing. 2K buffer bes selling Darsywheel 
ger sheet feeder unit 

lor Unit 

232 Interface 

lare Daisywheel 


OTHER HR-15 
CPS Bi-directional 10 1215 CP1 + PS 
board Unit 

gle Sheet Feeder Unit 
clor Unit 


ISY STEP 2000 
CPS Unidirectional 10 12 15 CP1 


JONA TP 


ITH COR 
2 CP1 unidirectional 


CPS 101 


£86- VAT £99 


"Green screen 18 MHZ Hi-Res 


Green screen_15 MHZ Monitor £66 - VAT £75 
RGB Normal Res Colour Monitor £173» VAT £199 
RGB Medium Res Colour Monitor £286 - VAT £329 
RGB High Res Colour Monitor £391- VAT £449 


WCORVITEC CUB 

431 MS 14° RGB Normal Res Colour Monitor 
451 MS 14° RGB Medium Res Colour Monitor 
441 MS 14° RGB High Res Colour Monitor 


£173 + VAT 
£321 - VAT 
£417 + VAT 


£199 
£369 
£479 


IDELITY Colour Monitor 
CM1414° RGB RGBY Composite sound col 


£187 > VAT £215 


PHOENIX 
Phoenix High Res 12 
Phoenix High Res 1? 


£66 
£69 


VAT 
- VAT 


£75 


Green Monitor 
£79 


Amber Monitor 


AKHTER INSTRUMENTS LTD 


HARLOW, ESSEX. 


COMPUTER GROUP 


28/29 BURNT MILL 
CM20 2HU U.K. 
Telex: 818894 AKHTER G 


Tel. HARLOW (0279) 443521 


BBC MICROCOMPUTER SYSTEM 


———_ 


WE ARE AN OFFICIAL BBC 
COMPUTER DISTRIBUTOR 


DEALER ENQUIRIES ARE WELCOMED 


Acorn Electron £199... 


WE SUPPLY FREE 30 HOUR BASIC BOOK AND A DUST COVER 
WITH EACH COMPUTER 


This is the best mucrocomputer currently on the market 32K RAM 


32K ROM & modes of operation fuil colour full-size keyboard internal 
pxpansions such as dise interface speech synthesizer conet interface 
In short itis a personal Computer capable of expanding into a small 


business systeny 


BBC Microcomputer Model B £348 - VAT £399 
BBC Mod B - disk interface £409 - VAT £469 
BBC Mod B - Econet interface £389 - VAT £447 
BBC Mod B - disk and Econet interfaces + VAT £$17 
BBC 100K disk drive VAT £264 
BBC dual 800K disk drive VAT £803 
Torch Z80 disk pack inc luding Z80 2nd 

processor 64K RAM and CPN operating 

system - Free Perfect Software £696 - VAT £799 
BBC Teletext receiver (Aug) £196 - VAT_ £225 
BBC cassette recorder and lead £26 - VAT £29 
Disk interface kit (free fitting) £84- VAT £96 
Mod A to Mod B upgrade £70 - VAT £80 
Fitting charge for A to B upgrade kit £20- VAT £23 
16K memory upgrade kit £30 - VAT £34 
Games paddles £11 - VAT £12 
12" Monochrome monitor inc! cable £89 - VAT_ £102 
14 Colour monitor incl cable £199 + VAT £22 
User quide ce £10- VAT £10 
Econet interface (free fitting) £60- VAT £69 
Speech interface (free fitting) £47- VAT £54 
BBC disk manual - formating disk £30 > VAT £34 
Parallel printer cable £10- VAT £11 
BBC word processor (view! £52- VAT £59 
BBG Fourth language cassette £15+ VAT £17 
BBC Lisp lanquage cassette £15- VAT £17 


APPROVED ECONET SERVICE CENTRE 
WE STOCK A LARGE RANGE OF SOFTWARE FOR BBC MICRO 
INCLUDING ACORNSOFT BBC SOFTWARE LONGMANS SOFTWARE 
PLEASE SEND LARGF STAMPED ADDRESSED ENVELOPE 
FOR FULL DETAILS 


TORCH Z80 2nd PROCESSOR 
For only £347 + VAT 


Torch 2nd Processor Z80 's supplied with perfect writer (a powerful Word 
Processor). perfect speller (spelling checking progra” | should have used 
one for making this advert'). Perfect Filer (A Database Program). Perfect 
Calc (Spread Sheet) It includes 64K memory (Almost 60K available to user) 


Fits inside BBC Computer 


£347 + VAT ~ £399 
£695 + VAT £799 


Z80 2nd Process - Perfect Software 
780 Processor - Perfect Software « 
Disk Drives 


Dual 800K 


400% BBC COMPATIBLE MITSUBISHI 
AND TEAC SLIMLINE DISK DRIVES 


These drives are supplied ready cased with all the necesary cables 
formating program and User Guide 

There are some very useful utilities included on formating disc eg 
* DISASSEMBLER: This is 6502 machine code disassembler 

* DUP: To copy and rename a file on disc. 

+ FORMAT: Formating program for 40 & 80 tracks 

+ FREE: This utility provides a disk usage analysis 

* MOUMP: Enables you to display and modify any part of BBC memory 
* MERGE. Merge a number of text files into one file 

* RELOCATE. Downloads a basic presram to &E00 

* SDUMP: Screen dump for EPSON in all graphic modes 

- VERIFY: Verifies every sector on a disk 

“MENU. A flexible menu program 


£147 + VAT = £169 
£286 + VAT = £329 
£173 + VAT = £199 


Single drive 100K 40 trks anes Sided 
Dual drive 200K. 40 trks. single sided 
Single drive 200K. 40 trks double sided 


Dual drive 400K. 40 trks. double sided £330 + VAT = £379 
Single drive 400K 80 trks. double sided £199 + VAT = £229 
Single drive 400K 40/80 trks. switchable. DS £217 + VAT = £249 
Dual drive 800K 80 trks. double sided £382 + VAT = £439 
Dual drive 800K 40/80 trks. switchable. DS £408 + VAT - £469 


All above drives are low power slimline. (0.3 A typ at+ 12vandQ 4Aat= Sv 
per drive) Normally extra power supply is not required. the BBC Computer 
ower supply Is Gesianed to dre two low power drive (IT 1S NOT 
O DRI 


ESIGN! INTERNAL ROM BOARD) 
40 Track SS'DD disketts (10/Box) £18 + VAT ~ £20 
40 Track DS/DD disketts (10 Box) £23 + VAT ~ £26 
80 Track SS'DO disketts (10/Box) £28 + VAT ~ £32 


0+ VAT - £34 


80 Track DS DD disketts (10 Box) £3 
CERTIFIED EITHER MEMOREX OR DETALIFE 


ALL ABOVE DISKETT AR 


YOUR CONTACTS AT AKHTER ARE 


HAMAYUN MUGHAL 
PAULA HAYES 
TONY GLOVER 

DENNIS SUTCH 
MAHAMAD EDIB 
ALAN LAFFOLEY 


DEALER/BULK ENQUIRIES 

TELEPHONE ORDERS 

DEALER ORDERS 

BUSINESS SYSTEMS ENQUIRIES 

EXPORT ENQUIRIES 

ECONET SYSTEM TECHNICAL ENQUIRIES 


ACCOUNTS CARON ANOREWS 
DESPATCH PAUL SWIFT 
REPAIRS JOHN MAULE 


GUARANTEED LOWEST PRICES 


ORDERING INFORMATION: 


We accept official orders from UK Government and Education 
establishments, Carriage is Free (uk ‘only) for normal delivery. If express 
delivery is required please add £8 

orders on Barclay and Access Card 
All cheques made payable 


D PRICES ARE THE CORRECT PRICES, 
EXCL. VAT PRICES HAVE BEEN ROUNDED UP TO NEAREST POUND. 


OPENING HOURS: MON-FRI 9am-6.30pm, SAT 10am-5pm 
We welcome callers, no parking problems. 


N.B. ALL VAT INCLUDE! 


OE 
APRICOT — SIRIUS — SANYO 
IBM — TEXAS — TORCH 


APRICOT “Portable Executive Computer”. 16 Bit Micro. 256K RAM. up to 
1.44 megabytes tloppy disk storage. 3',” Sony disks. Portable brief case 
styling Modem with auto dialler (optional) hard disk optional. Vast software 


library (compatible with Sirius 1) 


Apricot with Single Drive and Motitor £1690 + VAT 
Apricot with Double Drive and Monitor and 
Free Printer or 2nd Monitor £1890 + VAT 


SANYO PROFESSIONAL COMPUTER 
16 Bit Micro 128K RAM expandable to 256K. Single or Double Disk Drive 
built in full colour graphics (640 x 200 ixels in 8 Colours) [BM compatible 
Free software. Sanyo MBC 550 128K AM single drive and free software 


Including Wordstar and Calcstar £699 + VAT 
Sanyo MBC555 128K double drive and free software including Wordstar 
Calcstar. Inforstar Datastar etc £899 + VAT 


SIRIUS 1 Sirius 1 Computer with 128K RAM and 1.2 megabyte Floppy 
Gisc storage including CP/M 86. MS DOS and 
Microsoft Basic £2195 + VAT 


Sirius 1 Computer with 256K RAM and 2.4 megabyte Floppy disk storage 
including C G/M 86 MS DOS & Microsoft Basic £2895 + VAT 


TORCH 

CF500 COMPUTER with colour monitor includes Twin 400K disks, Torchnet 

Operating System free perfect software (perfect writer perfect speller 

perfect calc perfect filer) Torchmai! Plus (Electronic Mail). Torch Mars 

{Financial modelling with graphics). Torchtel (Viewdata Access System) 
xecutive Aid (Menu System) 

Datel 600 (Link to outside mainframe services | € 

Telecom Gold) £2950 + VAT 

TEXAS INSTRUMENTS PROFESSIONAL COMPUTER 

T1502 Dual 320KB Drives 256K RAM. Up to 10 megabyte on board storage 

pessinie Ti speech command hardware option brings a new level of user 
riendliness to computing. Allows voice operated keyboard control 


(Optional) Price £2650 + VAT 


MAINTENANCE CONTRACTS ARE AVAILABLE. 


COMPLETE WORDPROCESSING 

SYSTEMS 
INCLUDING DAISYWHEEL PRINTER 
From £695 + VAT 


SYSTEM 1BBC Micro model B. Wordwise. Phoenix monitor. Smith Corona 
TP1 Daisywheel Printer. Cassett Recorder + all the necessary cables and 
documentation £696 + VAT = £799.25 


SYSTEM 2. BBC Micro model B + Disk Interface. Phoenix Monitor 100K 
enge Disk Drive. Wordwise. Smith Corona Daisywheel Printer. 
+ all the necessary cables and documentation 

Price only £895 + VAT = £1029.25 


SYSTEM 3. BBC Micro model B + Disk Interface. Phoenix Monitor. Dual 
Disk Drives 200K. Wordwise. Smith Corona Daisywheel Printer + all the 
necessary cables and documentation 

Price £999 + VAT = £1148.85 


SYSTEM 4. BBC Micro model B + Disk Interface, Sanyo High-Res Green 
Monitor, Wordwise (or view). Juki 6100 Daisywheel Printer. Single 400K 
Disk Drive + all the necessary cables and documentation 

£1049 + VAT = £1206.35 


SYSTEM 5. BBC Mod B Micro * Disk Interface. Sanyo High Res Green 
Monitor, Wordwise (or view), Juki 6100 Daisywheel Printer, Dual Disk 
Drive 800K + all the necessary cables and documentation 

Price £1195 + VAT = £1374.25 


SYSTEM 6. Sanyo 16 Bit. IMB pc Compatible Micro. 128K RAM. Single Disk 
Drive 160K, Wordstar, Calc Star. Sanyo High Res. Green Monitor. Juki 6100 
Daisywheel Printer + all cable and documentation 

Price Only £1095 + VAT = £1259.25 


SYSTEM 7. Sanyo 16 Bit, IBM pc Compatible Micro 128K RAM. Dual Disk 
Drives 360K. Wordstar. Calc Star. Mailmerge. Infostar Spellstar Datastar. 
Sanyo High Res Green Monitor. Juki 6100 Daisywheel Printer + and all 
necessary cables and documentation 

Price £1295 + VAT = £1489.25 


SYSTEM 8. All the components of System 6 but with Sanyo High Res Colour 
Monitor and Wordstar with Colour Facilities. 
Price £1395 + VAT = £1604.25 


SYSTEM 9. All the components of Syston 7 but with Sanyo High Res Colour 
Monitor and Wordstar with Colour Facilities. 
Price £1595 + VAT = £1834.25 


WE CAN ALSO SUPPLY PACKAGES WITH COMPONENTS OF YOUR 
OWN CHOICE. PLEASE PHONE (9278) 412639 AND ASK FOR 
HAMAYUN MUGHAL FOR A PRICE. 


+ VAT per parcel. We accpet telephone 
please ring (0279) 443521 (10 lines) 
to "AKHTER INST ENTS” 
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... Productreviews ... 
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ATV . . .Construction projects — wha 
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technology . . . Educational 
articles . . .Comingevents .. . 
Readers letters. . . Technical & 
practical questions answered... 
With special supplements in the 
December, January & February issu 
— The Radio & Electronics World 
Amateurs Handbook—A 
comprehensive collection of data 
everyone using the airwaves. 


SUBSCRIBER BENEFITS 


Take out a POST FREE (UK) S 
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e Delivery -to your door 
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e Inflation proof — price guara 
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APRIL 198 


G celebrates Silver 
ee 

984, the British Amateur 
Teleprinter Group 
TG) celebrates its Silver 
ee. The Group has come 
g way since those days in 
when a few pioneers got 
ther to exchange ideas 
hat was then the new 
nique of amateur RITY: 
y, itcaters for most forms 
ta transmission, ranging 
RTTY, AMTOR, FAX, 
ther forecasting, satel- 
and telemetry, to the 
e advanced techniques of 
tal repeaters, packet 
O, computer-to-computer 
munication, and so on. 

e BARTG Newsletter is 
lished quarterly, and con- 
s around 60 pages of 
Innical, constructional and 
oretical features, together 
ln news and items of gene- 
interest. The Newsletter 
lo carries a schedule of the 
Y News Bulletin service, 
ich has recently been 
anded. The bulletins are 
adcast from stations all 
r the UK on Sundays on 
, 2m and 20m. Test trans- 
ssions are also radiated 
ularly, to allow amateurs 
check their receiving 
Bulletins are 


ture. 

Another service offered by 
RTG is the sale of publica- 
ns and specialist RTTY 
mponents. One of the most 
pular books available is 
TTY The Easy Way’ which 
lescribes the equipment 
quired to operate RTTY 
ith full details of terminal 
nits, tone generators, and 
ncillary equipment), and has 
een responsible for many 
starting in this 


rom Mr tan 
4EAN, 56 Arnot Hill Road, 
rnold, Nottingham, NGS 
LQ, at £1.15 including pack- 
ng and UK postage. 
~ Current membership — is 
around 1300, and is expected 
to grow rapidly in the next 
year as interest in data trans- 
mission increases, partic- 
ularly in the microcomputer 
field. Membership costs £5 
per year, in return for which 
the member receives the 
Newsletters, and can take 
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De ee 


please mention RADIO & ELECTRO 


advantage of discounted 
prices of publications and 
components. In addition, sev- 
eral trade suppliers offer 
discounts to BARTG mem- 
bers. A SAE for membership 
details to: John Beedie, 
G6MOK, 161 Tudor Road, 
Hayes, Middlesex, UB3 2QG. 
Tel: 01-561 0010 


Chelmsford Amateur Radio 
Society 

Future meetings planned 
are —- March: Steve Oakman of 
Marconi. Instruments Ltd. 
April: ‘Microcomputers as 
applied to Amateur Radio’ by 
Arthur G3KPJ. May: ‘RF 
Power Transistors’ by Dick 
G3WHR. June: Constructors 
Competition. Remember this 
year there is an extra prize for 
the first time winner. Details 


later. 
The rally season is fast 
approaching and several 


members have enquired as to 
the possibility of running a 
coach/minibus to various 
events. We could run atrip to 
the RSGB National Amateur 
Radio Exhibition at the NEC, 
Birmingham, on 28th or 29th 
April or the National VHF 
Convention at Sandown Park 
Racecourse on 24th March if 
we have your support. | am 
starting a list of those inter- 
ested, so please tell any of the 
Committee if you would like 
to go. 

The long warm summer 
days seem a long way off but 
now is the time the Society 
must plan for our NFD entries. 
In addition to our customary 
HF activity on the 2-3rd June 
we would like to participate in 
the VHF activity on the 7-8th 
July, to give the class B 
licensees a chance to orga- 
nise their own fun weekend. 
Two Committee members 
have volunteered to coordin- 
ate these  events:- Dick 
Brocks G3WHR for HF NFD, 
and John Donnithorne 
G8MKX for VHF NFD. Names 
as soon as possible to these 
members for the planning 
groups to be formed. 


Biggin Hill Amateur Radio 
Club 

The Club was founded at 
the beginning of 1982 — one of 
the results of the Morse 
classes held in the winter of 


4981/82 by Roger Jones 
(G3YMK) and Jim Burr 
(G3CTI). There are now over 
fifty members and we usually 
meet on the third Tuesday of 
each month for lectures or 
demonstrations of interest to 
licensed amateurs, SWLs, and 
all those concerned with the 
technicalities of radio and 
television. We also arrange 
sales of surplus equipment, 


which are always well 
attended. 
To join, let me have a 


cheque for £5 payable to the 
BHARC with your name, 
address, phone number and 
callsign. 

On March 20th we are 
planning to bringin some test 
equipment for you to check 
the performance of your rigs. 
For April 17th we've invited a 
Kent dealer to demonstrate 
his wares, and on May 15th 
we're planning a talk on ORP 
operation. Another junk sale 
is in the diary for June 19th. 

The dates for the rest of the 
year are: July 17th, August 
21st, September 18th, Octo- 
ber 16th, November 20th and 
December 18th. Probable 
subjects include a construc- 
tion competition, antennas, a 
live demonstration of RTTY, a 
DF hunt, and a visit from the 
leadership of the RSGB. 
lan Mitchell, Greenway Cot- 
tage, Tatsfield, Westerham, 
TN16 2BT. Tel: 376 


British Amateur Television 
Club 

The BATC has installed a 
news ‘Hotline’ service con- 
trolled by a_ telephone 
‘answerphone’ machine. The 
programme is updated at 
least every week or as often 
as necessary. 

Up to the minute news and 
information will be included 
as well as essential details 
about the BATC. 

The Hotline is located in 
Leicester so that it is as close 
as possible to everyone. The 
Hotline is open 24-hours a 
day. Tel: 0533 600108. 

The Club is negotiating the 
acquisition of the use of a 
number of pages on the 
PRESTEL data service. As 
with the Hotline this will carry 
the very latest news con- 
cerned with amateur TV as 
well as details on the Club 
itself. 


NICS WORLD when replying to any advertisement 


CLUB NEWS— 


Further details on these 
services will be included in 


the next issue of CQ-TV 


magazine. 


The British Amateur Electro- 
nics Club 

The BAEC. started in 

Penarth, South Glam, in 1966, 
is the only national amateur 
electronics club in the UK. 
There are now many members 
from beginners to experts in 
all age groups all over the 
country, and also overseas. 

The BAEC newsletter is the 
key to the club’s success and 
is sent to members quarterly. 
It contains letters and articles 
covering all aspects of elec- 
tronics, and the sections Help 
Wanted, Sales, Exchanges 
and Requirements are popu- 
lar. A Members List is circu- 
lated so that members can 
contact other enthusiasts. 

The Club has a special 
responsibility to assist all who 
are learning about electro- 
nics. Help is freely given, and 
important aids to practical 
work are available. 

The library contains many 
technical books and electro- 
nics magazines, all available 
to members on loan. The 
selection includes British and 
American publications, some 
of which are difficult to obtain 
elsewhere. Except for post- 
age, the library service is free 
for UK members, but special 
arrangements have to be 
made for members overseas. 

Special concessions have 
been arranged with well- 
known suppliers of electronic 
components and equipment, 
and free BAEC labels help to 
obtain good service from 
these companies. 

The BAEC Amateur Electro- 
nics Exhibition is held in 
Penarth annually, and mem- 
bers contribute their electro- 
nic projects and games for it. 

The Membership fee for UK 
and Eire members is £5.50 
sterling per year, and over- 
seas fees are £7.00 sterling 
per year for Newletters to be 
sent by surface mail, and £8.50 
sterling for Newsletters to be 
sent by airmail outside 
Europe (£7.00 for Europe). All 

payments from overseas, 
including Eire, should be 
made in sterling. The BAEC 
year starts on January 1st, and 
all new members receive all 
the Newsletters for the year, 
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regardless of when they join. 

Mr J G Margetts, Hon Sec, 
BAEC, 113 South Road, Hor- 
dean, Hants PO8 OER. 


Lough Erne Amateur Radio 
Club 

Our club is holding its third 
Mobile Rally on Sunday 15th 
April, 1984, at the Killyhevlin 
Hotel, Enniskillen, starting at 
noon. The hotel is located on 
the shores of Lough Erne, 
hence the name of the club. 
We are having all the usual 
trade stands plus a large 
‘Bring and Buy’, all items not 
sold will be auctioned at the 
end of the day (with owner’s 
permission of course). 

The Hotel is offering an 
attractive Mini Weekend from 
£30 per person. We welcome 
all those interested in radio 
communications and electro- 
nics to come along. 

Admission will be £1.00 and 
full hotel facilities will be 
available. All the usual attrac- 
tions — Boat Trips, Pony Rides 
for the kids, Jaunting Car 
Trips etc. 


Glenrothes & District 
Amateur Radio Club 

Work on the alterations 
taking place in the clubrooms 
is Slow due to lack of commit- 
ment by club members. 
Within the clubrooms the 
main tasks are joiner, electri- 
cal and paintwork, along with 
a general clean out and re- 
organisation of the facilites. 
Until all internal work is 
completed, it is unlikely that 
work will begin to re-instate 
the antenna installations on 
the roof of the clubrooms. If 
you can spare some time, 
notify either Jim GM4TNP or 
Drew GM3YOR, who are co- 
Oordinating the work. 

It is hoped to resume work 
on the 70cm Repeater GB3FE 
club project as soon as the 
internal work on the altera- 
tions to the clubrooms is 
completed. If you would like 
to assist in the work required 
to complete this project, 
notify Jim GM4TNP. 

An article about the club 
‘was carried in both the Dun- 
dee Courier & Advertiser and 
the Glenrothes Gazette in 
January. Copies of both arti- 
cles are available to mem- 
bers. 

Les Hamilton, GMBITN, has 
taken over as QSL manager 
for all GM series callsigns. 
His address for sending self- 
addressed, stamped envel- 
Opes for the return of cards is 
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Halls Land, Hardgate, 
Clydebank, Glasgow Gé&1 
6NR. 


Dave, VP8AQA, brother of 
club chairman Jim GM4TNP, 
who is in Antarctica with the 
British Antarctic Survey 
Team, has ceased amateur 
radio operations prior to his 
return to Scotland. 

Seven operators partici- 
pated on the club’s behalf in 
the 1984 Affiliated Societies 
Team Contest. Claimed 
scores 
were: 


GMB3YOR Drew, 1430 points, 
143 contacts 

GMS30LK Dave, 1290 points, 
133 contacts 

GM3ZSP Ken, 960 points, 96 
contacts 

GM4EJI Gavin, 880 points, 
88 contacts 

GM4SUJL Steve, 730 points, 
73 contacts 

GM83PFQ John, 550 points, 
55 contacts 

GM3YBQ Ken, 330 points, 33 
contacts 


The top five scores will be 
combined to give the club’s 
score in the contest. 


ARTAC International 

ARTAG (Amateur Radio 
Third Party Action Commit- 
tee) International is a group 
of Australian Radio Amateurs 
who consider it time that a 
number of countries, espec- 
ially Commonwealth coun- 
tries, were encouraged to 
follow Australia’s lead in 
allowing members of their 
Amateur Radio Service to use 
third-party operation, thereby 
removing a long standing, 
most unnecessary and highly 
‘political’ strangle-hold on 
the Amateur Radio Service. 

In some countries the third- 
party restrictions are so 
severe that it is illegal for 
members of the Amateur 
Radio Service who are Oper- 
ating within a legal radio 
network to relay messages, or 
even signal reports, to other 
amateur stations in the net 
who are having difficulties in 
receiving certain stations due 
to interference or poor 
conditions. It is therefore, 
illegal for stations under 
these rules to become 
involved in International ‘DX’ 
nets. 

Authorities in many coun- 
tries are so ‘neurotic’ about 
third-party, they insist that 
under no circumstances shall 
anyone's voice, except that of 
the licensed Operator, be 
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llam-12 noon 


HF CONVENTIO 


Two one-hour sessions com 
for the beginner: “An intr 
RSGB Education Committee 


llam-12 noon “Aspects of propa, 


RSGB 


NATIONAL CONVENTIO 


1984 


NEC, Birmingham 
PROVISIONAL PROGRAMME 
SATURDAY 28 APRIL 


ROOM 1 


“An introduction to amateur radio” by 


the RSGB Education Committee. 


Discussion with RAE tutors at which a 
representative of the C & GI will be 


present 


ROOM 2 


Committee 


“Patterns of hf propagation — or the shape 
of things to come” by Ray Flavell, G3LTP 


ROOM 3 


“Introduction to the vhf bands” by the 


RSGB VHF Committee 


“Getting the most from your vhf station” 


by the RSGB VHF Committee 


“An introduction to microwaves” by 
Charlie Suckling, G3WDG 


“Operating as a dxpedition” by the 
RSGB HF Committee 


“Linear amplifiers” by Peter Chadwick, 


G3RZP 


Home-constructors forum. Talks by 


members of the G-QRP Club. Panel of 
experienced constructors and writers. 
Chaired by Rev George Dobbs, G3RJV 


Presentation of hf awards and trophies 


HF forum. Panel of members of the 


RSGB HF and HF Contests Committees, 


chaired by the Society’s hf manager, 
John Allaway, G3FKM 


SUNDAY 29 APRIL 


ROOM 1 


ROOM 2 


affect the radio amateur” by Ray 
Cracknell, G2ZAHU 


Raynet symposium by the RSGB Raynet 


Committee 


A lecture by the RSGB EMC Committee 


ROOM 3 


“Introduction to the vhf bands” by the 


RSGB VHF Committee 


“Getting the most from your vhf station” 


by the RSGB VHF Committee 


“An introduction to microwaves” by 
Charlie Suckling, G3WDG 


A lecture by the RSGB EMC Committee 
Raynet symposium by the RSGB Raynet 


W (Pendigo Suite’ 


mencing at 11.15am and 2.15pm 
oduction to amateur radio” by the 


gation studies as they 


lyed over the air. This 
tion is so severe that 
censee of the station 
expect to receive an 
gement notification 
he authorities for hav- 
is microphone gain seta 
00 high, thereby allow- 
nlicensed background 
s and voices to be 
itted. 
se restrictions are 
essary and insulting to 
Amateur Radio Service 
is a responsible 
isation. Members are 
ys ready and willing to 
de their skills and equip- 
free of charge for the 
fit of the community and, 
nationally, the Amateur 
o Service provides one of 
stabilizing factors: for 
ld peace, breaking down 
ical, racial and prejudi- 
barriers. 


& DISTRICT AMATEUR 
DIO CLUB 

e Club will hold its AGM 
ednesday, 18th April, at 
. The venue is The 
lishcombe Inn, English- 
be Lane, Bath. 


ouyPur SUPPLY 
te ‘ OFF 


FREGUERCY STAREASD $0-12 


APRIL 1984 


OUR NEW PORTABLE 


OFF-AIR FREQUENCY STANDARD SD-12 
LOCKS TO A BBC TRANSMITTER 
CLOSELY CONTROLLED TO 200KHZ 
(DROITWICH, BURGHEAD, WESTERGLEN) 


The BBC expect to change this Transmitter Frequency to 198 KHz. 
Conversion of SD-12 will be simple — necessary circuitry already 
built-in and replacement crystals supplied with original purchase. 
Output at 10MHz and 1MHz accuracy 0.1 Hz in 10 MHz 

Suitable for calibration purposes (eg using internal battery) or 
continuous drive (with separate mains PSU) IE as a source of 
distribution within a labroatory-work shop. 


Used by British Telecommunications and other authorities. 


We still supply matching crystal calibrators CC-11 and Absorption 
wavemeters TC-101 as previously advertised. 


Contact us at our new address:- 


BURNS ELECTRONICS 
170a, Oval Rd, Croydon, Surrey CRO 6BN 
Telephone 01-680 1585 


CLUB NEWS 


For further details, please 
contact:- 


Colin Ashley (PRO) on 
Frome 63939 or Mike Mason 
(Sec) on Bath 311046. 

C D Ashley G4UMN (PRO) 


@. were 
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MARCONI AMATEUR RADIO 
CLUB 

The club will be participat- 
ing in the ‘D’ Day Reunion 
40th Anniversary in June and 
will operate three Stations for 
the first event on the 


weekend of 3 - 4 June. 

1. GBI MAR. operating from 
Southsea Common during 
the WWII Veteran Vehicle 
Display. VHF Station. 

2. GB2 MAR. operating from 
Fort Widley HF Station. 

3. FZ??. operating from Nor- 
mandy Beach-head with 
G6APD/G4RTT/G6IZN sup- 
ported by F6FLB and local 
French amateurs. VHF 
station. 

4. All these calls will count 
five points for Basic ‘Mary 
Rose’ award, the Basic 
requirement remaining the 
same. For those holding 
the award all count five 
points for 50/100 Endorse- 
ment Stickers. These stick- 
ers insilver or gold respec- 
tively, are in the form of a 
Tudor Rose. 

The stations will be operat- 
ing for the 28 day period, with 
the possible exception of the 
F@. There will be special 
GSL’s to commemorate the 
operation in tour modes, 
Army Navy & Airforce. A 
display of WWII communica- 
tion equipment will be on 
show. Enquiries to:- 

V G Scambell Cosham 373099 


HAVE YOU THOUGHT OF 
BECOMING AN AUTHOR? 


We are always interested in receiving 
articles to be considered for publication 
and are particularly keen to hear from 


anyone who _ has 


something to say 


related to the amateur radio field. As 


mentioned before, 


projects for fellow 


readers to build are most welcome. 


You don’t need to be an expert writer. If 
you can get your ideas down on paper, 
preferably typed, with drawings that we 
can follow and photographs where 


relevant, we will 


sort out the style, 


grammar, spelling etc. 


If you have an idea for an article, or have 
designed and built a project that you 
think others would be interested in, but 
still have doubts about becoming an 
author, why not write (giving brief details 


and your 


telephone 
telephone Dennis Hayes... 


number) or 
and of 


course you will be paid for your effort. 


please mention RADIO & ELECTRONICS WORLD when replying to any advertisement 
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FREE READERS SMALL ADS 


@ Complete 2 metre station. Ideal asa first rigora 
portable station. Standard C146A, 2W handheld, 5 
channels, 8 xstals, auto/manual toneburst, /% wave 
and helical aerials, external miniature mic- 
rophone, leather case, new nicads, base station 
unit and charger £90 ono for the complete station. 
GA Trickey (G4CDW), 11 Pheasant Way, Beeches 
Park, Cirencester, Glos GL7 1Bu. Tel: 0285 2036. 
@ Large office duplicator and postcard printer, 
complete with both red and black drums. Suit club 
£65. Tel: Horley 2210. 

@ Standard C8800 2mFM RX/TX rig, unmarked, 
with s/mount for mobile use, 10W output, LED 
signal meter, scan and memo for sale £200. Also 
FRG 7000 in very good condition, with handbook. 
Both can be seen working £200. Tel: Braintree, 
Essex 47631. 

@ 1O0GHz mixer diodes (1N4146) in original 
packing, 220pF NP@ ceramic chip capacitors, 5K 
sub-min pots, complete slow motion drive for 
Eddystone receiver, asstd RF power transistors, 
plus lots of other goodies. Contact GBURG, QTHR, 
or Tel: Canvey 682149 evenings, Phil Ridgeon. 

@ Barlow Wadley XCR30, XTAL controlled, gene- 
ral coverage communications receiver, as new £40 
ono. Tandy TRS80 model 1, level 2, 16K, with 
monitor and cassette £150 ono. Tandy pocket 
TRS80 with cassette adaptor £50 ono. Mr M J 
Turner, 5 Robinson Rd, Hill Head, Fareham, Hants 
PO14 2DG. Tel: Stubbington 0329 664965. 

@ Oric 48K Micro, manuals, software etc. Wish to 
swap for oscilloscope, preferably dual beam but 
accuracy more important. Dave Churchward, 76 
Medway, Crowborough, East Sussex TN6 2DW. 
Tel: Crowborough 63910. 

@ Clearout. Tons of new components - ICs, 
transistors, TV1 filters for TV's £2. Various general 
purpose loudspeakers, mains suppression filter 
£2. Various metal project boxes, large electroly- 
tics, ferrite cores, assortment of valves, transfor- 
mers. Telephone for details. Everything must go. 
No callers, please. Tel: 01 500 6022 or write, Phil 
Neville, 66 Oak Lodge Ave, Chigwell, Essex IG7 5HZ. 
@ Cavity wave meter to cover 2mts 70cms 23cm 
co-axial relay kit. Full instructions supplied. Twin 
and single paddle keys. For more information, 
write: P Sergent, 6 Gurney Close, Costessey, 
Norwich. Tel: 0603 747782. 

@ 16 off MK4096P 4K Dynamic rams £7. 16 off 4116- 
2N 16K Dynamic rams £12. Thumbwheel decade 
switches with BCD outputs, one off 4-Bank £2.50. 
8amp cut-out £1.50. Prices include postage. Mr 
Dixon, Kyrles Cross, Peterstow, Ross-on-Wye, 
Herefs. HR9 6LD. 

@ Belcom transceiver mobile 26.00MHz-29.99MHz 
multi-mode £188 no offers. Tel: 0734 883418 after 
8pm. 

@ Belcom LS102L 10-11metres transceiver, multi- 
mode mobile £188. Tel: 0734 883418 after 8pm. 

@ Pye PF70 UHF Pocket-Fone, single channel 
with Ni-Cad, leather carrying case and crystals for 
RB6, unmodified 500mw output £40. TV! 27MHz RX 
filters £2. Tel: 0273 516801 (Newhaven). 

@ Yaesu 902DM, mint condition, original box, 
hardly used £600. Tel: 01 890 4666. 

@ CB Radio, Havard 420M, 40 channels FM, with 
power mike £38. Tel: 0734 883418 after 8pm. 

@ Spectrum beep £6, amplifier plus radio 
(MW+LW) plus better saving and loading. Spec- 
trum Morse program. Tel: Kilbarchan 2288 David, 
or write JAVED, 2 Tandlehill Rd, Kilbarchan, 
Renfrewshire PA10 2DQ. 

@ Antique 2-way battery telephone, General 
Electric Co, Coventry. Brown bakelite hand 
pieces, with wooden box, bases and brass phone- 
hangers, also wiring instructions. Very old. Would 
consider exchange for UHF receiver covering 
marine bands, or ATU or WHY? Write with details 
for exchange only. All letters answered. Mr 
Marsden, 205 Moss Lane, Burscough, Ormskirk, 
Lancs L40 4AS. 

@ Shack clearout. Two metre, 70cm Air-band and 
test gear must go. Components and accessories, 
books and mags (1800 to present day). Very good 
prices. Phone for full lists. Steve Whitt. Tel: 0473 
642635 (days), 0473 54405 (evenings). 
@ Creed 7B/RP and 6S6 tape recorder. Both 
perfect working order. Complete with full Creed 
maintenance manuals. Also details from Comput- 
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ing Today on using above as a computer printer. 
Offers please. Buyer collect or haggle on delivery. 
Tel: 0543 472054. 

@ Tandy DX302 general coverage receiver, 30 
bands digital readout. As new condition. Original 
packing. Surplus to requirements. First sensible 
offer secures. Also have 8 element 2 metre 
Jaybeam and Araki 2 metre Sswave GP Co linear. 
Offers for any or all of above. SAE or phone for 
further details. J Peerless (G3JPJ), 157 Fairmead 
Crescent, Edgware, Middlesex. Tel: 01 958 6887. 
@ Stalker ST-9FDX-10W AM/FM 20W-USB ILSB- 
320FCC channels plus all 27MHz UK FM channels. 
Owner now licensed amateur. Boxed and in 
excellent condition £80. Also contra CP-163X HF 
Linear amplifier plus preamp input 0.5W/5W/10W. 
Output _20/50/100W. AM/FM, 40/100/200W SSB 
power supply 13 8Vdc. Suitable for mobile use. 
Frequency range 3-30MHz £80. Tel: 0789 295915. 
@ Pye ‘International’, 11 waveband. High perform- 
ance receiver. 11m to 2000m. Perfect £30. Vidor 
battery eliminator 90V HT, 1.5V LT for valve 
portables £10. Pye Vanguard AM 25/B High band 
radio-telephone, mint £25. Admiralty wavemeter 
G56 (15KHz to 24MHz) with new calibration curves 
£20. VCR 131 Electrostatic CRT (12in version of 
VCR 97) £10. Collection of 1922-1939 wireless 
magazines. Send for list. K W Clark (G3WIF), 16 
Goldney Rd, Clifton, Bristol. Tel: 0272 293738. 

@ Brazenose stereo h/phone/speaker or both, 
junction box £2.50. Three pairs plastic tweezers 
50p. RAE manual by Benbow, 10th edition, 1982/85 
syllabus £2. Electronics Digest, volumes 2 and 4, 
mint £1.50. Service manual for Phillips B & W video 
LDL1000/LDL1002 £3.50. Reel tape, spare spool for 
LDL1000/2 £1.50. P W Hall, 38 Old Hall Rd, Tingley, 
Nr Wakefield, West Yorks WF3 1QE. Tel: 0532 
524108. 

@ Once used reel to reel computer tapes, 7%ins. 
Will record over easily. About 30 in all. Most boxed. 
Good condition. Will sell separately. Offers to 
Kevin Gray, West Lodge, Carruth Estate, Bridge of 
Weir, Renfrewshire PA11 3SG. Tel: Kilmacolm 
050587 2169. 

@ York CB transceiver JCB863 complete with 
aerial PA, speaker instruction manual etc. Would 
swop for any home computer, any condition 
considered, with or without cash adjustment. Tel: 
Bourne 0778 424029. 

@ 2X81 with 16K RAM, full size keyboard, progs, 
books etc £45 ono. Yashica TL electro SLR camera 
with many extras, four lenses £150 ono. Full colour 
darkroom outfit, enlarger drums tanks etc £125 
ono. SX200 Scanner £150 ono. Consider swap any 
of above for FT208 or any 70cm gear. Dave 
(GW6UGD). Tel: 0222 733885. 

@ Journals RSGB radio ‘Com’ good condition. 
1978 and '79 to '83. 12 copies each. Offers please. 
Buyer collect. Tel: Southend 68254. 

@ Two Meter multi-palm I! Transceiver, six 
channel. RO, R6, 14, 19, 20, 22, Ni-Cads and charger 
£50. Heathkit linear HA202 50W 12V £45. 10m linear, 
new, unused 140W SSB. 240V AC input £69. 
Maxcom 7E as new, in case, 4W including mag 
mount £45, as new. Tel: 0872 862575. 

@ 144MHz 2m linear amplifier, with integral PSU 
and coding £95. 2m 10-element Yagi £12. Tel: 0733 
232769. 

@ Heathkit GR-78 receiver, R209 receiver, Wind- 
sor 30A oscilloscope, AVO signal generator type 
Ill 150KHz-220MHz, realistic PRO-20A 4-channel 
68-88 144-174MHz pocket scanner, Antex precision 
de-soldering iron. Sensible offers. Tel: 06333 
74227. 

@ Eddystone RX 840A. Very good order, very 
seldom used £60. Bargain. Mr A R Roxbee, 25 Toms 
Croft, Turners Hill, Hemel Hempstead, Herts HP2 
4LL. Tel: 0442 66968. 
@ Swan Astro 200 digital broad band Transceiver. 
Complete ACPU manual 80-10 metres. Full 
scanning. Very good condition £250. PKW trap 
dipole 80-10 metres, complete, as new £20. Mrs D 
Haslam, 3 Meadow Crescent, Carlton, Blackpool. 
Tel: 0253 885234. 
@ CB TX/RxX. Lafayette 1200FM. 120 channel. LSB 
USB FM AM PA switch. Instruction book, Circuit 
diagram. Good condition, in box £45. Buyer pays 
carriage. Tel: 051 355 9325. 
@ Two portable ‘listening’ cassette with head- 
phones, talk-in button case, almost unused £24 


ono. Also soldering gun, Weller, with tips, 
Also ‘unused’ £16 ono. Mr Dave Ev: 
Summerhill Rd, Onchan, Isle of Man. Tel: 04 
@ New, unused DC lead for FT101 MK1 
Tandy CB home base TRC 3000, 3 months 
new, boxed £55. Tandy 40ch portable, TRC 1 
No offers. GM4DHJ QTHR. Tel: 041 889 90 
@ Trio TR9130 multimode, PS30 20Amp PS 
system base, very good condition £470 o 
Trio official service manual for TR9130 a 
SQY08 8-Ele Quagi £25 ono. Tel: 021 378 424 
6pm. 

@ VHF 10-channel scanner crystaled 
repeaters and 145.800, 145.500 as in 
catalogue, cost £56, accept £30 ono. Also 
charger for above included. G4SZ1. Tel: 
7194 evenings. 

@ Trio 2300 including Ni-Cads and 
purpose Samp PSU and charger £145 ono. 
sell as separate items or consider part exc 
for FT 107 memory board. Write or phong 
Hazlewood, 16 Richmond Grove, Wollaston, 
bridge, West Mids DY8 4SF. Tel: 03843 
(G4KZB). 
@ FT708R 70cm hand-held, in original bo 
two Ni-Cads, NC9C charger £175. Pye F450 
Base station on RB12 £25. 10metre FM Ico 
repeater shift and display modificatio 
G3XVL. Chris McCarthy. Tel: Chesham 04947: 
@ Three direct-drive record decks, su 
spares £5 lot. Micropeus floppy disk 
controller board £20. UK101 16K and extra 
ASC11 encoded keyboard £10. SEW VU m 
professional, 6in scales, brand new, or 
packing, offers? 10Kg scrap electronic chass 
post paid. Microsecond chronometer, circa 
(massive case) £10, buyer collects. Hugh Br 
363 Kennington Lane, Vauxhall, London SE11 
Tel: 01 735 1862, 
@ Collector's item. Several early post war ral 
All cheap to clear. Space needed. P W Hi 
Gordon Rd, Chandlers Ford, Eastleigh, Hants, 
1AN Tel: 04215 3920 
@ Teletype model 33 with stand, tape pu 
reader, dust cover, set manuals, £20. B 
collects. Chris Marshall Tel: Witney 4867 
@ Labgear aerial. AMP group C/D inc PSU (14 
year old. Offers Tel: Dursley 0453 842238 (e 
ings) 
@ Murphy B40D communication receiver 
Buyer collects. 16MM _ Filmosound projed 
excellent order £90. Would exchange for 2 m4 
100W linear MM with pre-amp. Tel: 0903 66329 
@ HB9CV 70cm antenna + clamp £4. MM 7( 
receive converter £15. Heathkit 1G4505 sc 
calibrator and manual £10. TR10 MC50 desk 
£15. Collect or could deliver North London are’ 
Van Walwyk, 11 Valette Court, 75 St James La 
London. N10 3RA 
@ Circa WWII private collection. All good co 
tion. TX/RX ZC1. TX.36 set with PSU RX BC34 
Also CRT. Cossor 85K-15in CRT. 901GEC lifeb 
SOS-TX + auto keyer. Rees Mace retirem@ 
Limited space dictates disposal. Will accept £& 
the lot. Buyer collects. No splitting please. 
0543 490078 
@ Early television tubes, Mullard, Mazda A47, A 
CME 7 for £5. 12in CME1201 A31 Mazda, Gene 
Electric 10%2in TSD217, £2 each. Buyer collec 
Two old Garrard auto-record changers RC1 
MK11. Offers. Tuning condensers, air spac 
mixed values spindles and preset, 500PF twin. T 
for £5. Edwards, 244 Ballards Lane, North Finchld 
London, N12 OEP Tel: 01-445 4321 
@ Sony VP-1000 low band U-matic player co 
plete with handbook. New heads fitted recent 
£250. Would exchange for 2mtr multi mode bag 
station TS700 or similar. Write Mr Bushnell, 
Grange Close, Fyfield, Andover, Hants. SP11 8D. 
Tel: Weyhill 3141 
@ Compucolor || computer. 8080 Processor, 16 
BASIC and 32k memory, with integral 5.25ins dis| 
and colour monitor. Plug-in 117 key keyboard 
Absolutely complete system. Looks like a 
attractive 13ins TV set. Lots of programs includin 
amateur radio contest scoring/printing etc. Wit 
service and programing manual and many relevan 
books. £499 complete. Creed teleprinters, tape 
punches and readers, and spares. Mostly working 
Offers? Tel: Smallfield 3545. 
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FOR SALE 

RAF Wop-Air 1944 wishes to consider your 
ve hobby and offers £300 of Trix OO gauge 
railway in best condition for beginner's type 
biver or transceiver and necessary instruc- 
bdvice and assoc. equipment. Jack McMil- 
Drumbrae Walk, Edinburgh. EH4 8DQ. 

ke R4C/T4XC separates, AC4, M54, 6, 1.5, 0.5 
Iters, extra xtals, v.g.c. £550 ono. MFJ 
Imaster memory keyer, 12 memories, auto 
,excellent contest keyer £65 ono. J Wayman 
RS), 190 Drove Road, Biggleswade, Beds. 
HP. Tel: Biggleswade 312609 (evenings) 
bsu FT290, 2metre multimode rig with 
g case, nicads and battery charger. As new 
icrowave modules 30 watt linear amplifier 
jill part exchange for solid state H.F. mobile 
al coverage receiver. Tel: Grimsby (0472) 


bns fmrs isolation double wound. Ex ITT 
240V in, 240V out — £10. 3kW ditto. £28. Can 
br S.E.8 only. Mr L Milton, Fairlight Cottage, 
bn Rd, Fairlight, E/Sussex. TN35 4AG. Tel: 
B392 

hesu FRG 7700 receiver. FRA 7700 active 
nae. Both boxed, hardly used, and in mint 
ition £230 ono. Or exch for RS232 Modem for 
trum + cash. Phone Newport Pagnell 0908 
D1 (after 6 and weekends). 

DW ATU for 160-10M. Unused £15. Electrolytics 
f, 100V, 25p. Ambit 25W linear £25 ono. Brand 
MM144/100LS 100W linear, unwanted gift £130. 
Westminster mid-band £15. Send SAE for list 
hack clearout. GBWXW QTHR. H M Field, 6 
dovery Close, Winsford, Cheshire. CW7 1NA 
06065 52834 

cope, Heath kit OS2 3in. Good working order 
lono. Tel: 06333 73048 

Itra small, high sensitivity, FM RX size 10 x 6 x 
m. 0.9 Microvolts sensitivity. 100-120 MHz. 
icap tuning, professional monitor WBFM type. 
bs new Philips IC to give excellent perform- 
e, £54. G3PCN. Tel: 01-866-3300 

alves DA100. New, G.E.C. Boxed. Offers. 
hmpian amplifiers. SOW and 100W valve sets. 
brt re-entry 25W speaker, new. Offers. 01-524- 


6 

46K ZX81 DK Tronics keyboard, Qsave inverse 
eo, over £70 software books and spares. Will sell 
swap for good SWR/PWR meter, WHY? Trio 
430 hardly used. Will swap for VHF multi-mode 
sell. 10M FM 6W rig new £35. Log books £2 inc 
P. SAE with all queries. No sensible offers 
used. Martyn Bolt, 112 Leeds Road, Mirfield, 
Bst Yorks. WF14 OJE Tel: 0924 495916 

Motorola Design 5 IVE 68705 single chip micro- 
mputer. Designer's kit. Contains nine special 
ips including 68705P3L micro-computer, Ato D, 
to A, timer, Ram etc. All data sheets, circuit 
lagrams and Motorola software. Unused compet- 
bn prize but owner too busy to build kit. Cost 
ice £604. Asking £45 ono. Your only chance of 
bur own powerful homebrew micro at such a low 
ice. R Swale, 616 Reading Road, Winnersh, 
lerkshire. RG11 5HE Tel: (0734) 784035 

41 Meter linear amp. Ham intern. LA60 multi- 
ode, 100W, SSB £35. Mobile aerial 7 foot firestick 
ith boot-mount £7.50. Mr Rolf, 282 Hyde End Rd, 
pencers Wood. Tel: Reading 0734 883418 (after 
lpm). 

Eddystone 5 band midget communications 
leceiver type S870A, 130KHz-24MHz perfect £38. 
el: 01-902 6437 

Collaro Conquest 4-speed autochange unit. 
ollard 3-speed, 3 motor, tape deck. Mains XFR, 
.R.T. for Solartron CD1014 oscilloscope. Various 
ossor four inch D.B. CRT for 1045 etc. Marconi 600 
OHM attenuator. Offers to C Cooper, 11 Radical 
Ride, Wokingham, Berks. Tel: 0734 734312 

Drake R4B recently revalved, crystalled nine 
bands, all of 10M. T4X with top band Xtal. AC4 PSU 
rebuilt 1983. MS4 speaker, MN4 A.T.U. £295. 2m Trio 
TR7010, SSB/CW, with linked VFO700S giving 
coverage 144-145 MHz. R&EW pre-amp fitted £140. 
GM4IAO (ex GM8OVN) QTHR. Tel: (0466) 2673 
evenings. 

@ |com IC-720A full gen. cov. TX/RX, used little, 
orig. packing, mint cond, (£949 new), £725 ono. Can 
deliver at half cost of petrol. Please write to S. 
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Langlois, GJ40DX, Merchant Navy College, 
Greenhithe, Kent DAQ 9NY. All replies answered. 
@ Goodman speakers, 15 OHM uncased stereo, 
bass AX10M 201 twelve inch twin cone, Midax, 
Trebax. All six speakers plus cross over units, 
XO5000 XO950, switch attenuator, wool packing, 
£25, will haggle. Voice operated transmit switch 
CBE-2003 Sirtel with mobile Electret boom mike. 
£30 or near offer. Buyer collects. Tel: Hertford 
56164 

@ Welson-Syntex Comp with FAL 500 watts 15in 
speakers, Bass, £300 ono or swap for H/F 
equipment, Yaesu FT101, FT902, FT707, FT7 or 
Cobra 148 GTL-DX, late version, with PLL 
MC145106 IC. Tel: Mr Thompson 01 575 1167 (after 
12 noon) 

@ MMT 432/144R transverter 2m input, 10W output 
on 70cm, 1.6 shift. Standard attenuator suits 10W 
2m rigs plus 7dB attenuator to suit FT290R etc 
(£14.50 list). Lack of spare time forces sale, £140 
ono. Also Packer WM7, 70cms wave meter with 
70cm helical fitted, £15 ono or free with 
transverter. Both only six months old. Would 
exchange for anything interesting. Dino Bragoli, 
12 Lynton Mead, Totteridge, London N20 8DJ Tel: 
01-446 4932 

@ |com R70 receiver unused and boxed, £420. Tel: 
Richard (0223) 312624 

@ AM SSB CB and 28MHz transceivers at keen 
prices. Also 2nd hand CB rigs and accessories. 
Contact Sean McAteer, 82 Woodlands, Gilford, 
Craigavon, Co. Armagh, BT63 6JP. Tel: 0762 831569 
@ Icom IC-25E 144MHz FM 25Watts twin VFO, 
memory channels, orig. packing, handbook, 
mobile bracket etc. £210 ono. Also, 13.8V 5A/7A 
PSU £10. Or both for £215. Please write to Miss E 
Lawrence, G6TPD, 11 Mabel Road, Hextable, 
Swanley, Kent, BR8 7SH. Can deliver within 40 
miles 

@ Printer 101 Centronics matrix with CBM Pet 
interface £80. Modems 2200, Racal Milgo 1200 or 
2400 B.P.S. B.T. approved £30ea or £50 pair. 
Keyboard enclosed alloy case. 76 Keys ideal for 
use with ZX81 or other micro/rtty uses £6. Tel: 
Ralph (G4PEY). Horsham (0403) 69835 

@ VHF/UHF AM/FM 12° channel scanning 
receiver. Optiscan SBE.12m 12V/240V covers 30-50, 
68-88, 150-170, 450-470 MHz. SR9 VHF/FM, VFO 
tuning, 146-152 MHz plus 11 fixed channels. Ten 
marine bands fitted. £45 ono. | M Tasker. Tel: 
Grantham 0476 860421 

@ Sir Douglas Hall offers modification or 
development details of 13 of his constructional 
designs appearing in volumes 27 onwards of Radio 
and Electronics Constructor for 25p and S.A.E. He 
will also reply free to requests for advice, not 
involving circuit modifications, about any of his 
designs published in that magazine, but please 
send S.A.E. Douglas Hall, Barnford, Ringmore, 
Kingsbridge, Devon 

@ Elector teletext boards plus keypad. All full 
spec devices used. Cost £90. Bargain at £45. Also 
Pye teletext board similar to elector circuit, IC's 
alone would cost £45+. Bargain at £20. CCT board 
believed to be Prestel. No data. Hence £5. Mr 
Winwood (G4GPF), 132 Shakespear Crescent, 
Hallowes, Dronfield, Derbyshire S18 6ND Tel: 0246 
410057 

@ Sony ICF 2001 FM 76MHz 108MHz. AM 150kHz 
29999kHz mains unit. Maker's packing. Offers or 
part exchange offers. Tel: Bradford 676556 (after 
6pm) 

@ Yaesu FT221R fitted with Mutek front end and 
complete with h/book and mike £275. Also for 
family of the late GBWXE MM144/100 (no preamp), 
MM144/432 transverter (unused). Offers please to 
G3CBW QTHR. Tel: 0228 39291 

@ Yaesu FRV7700 Model F converter. Little used. 
Under guarantee £55 ono. Thompson Leitholm, 
Tunstead Rd, Hoveton, Norwich. Tel: Wroxham 
2109 

@ Nascom 2, 48K ram, NAS-SYS3 Zeap, NAS-DIS/ 
Dee Bug graphics, parallel printer, cable, £250. Tel: 
lan 087255 2121 

@ Collins KWM 380 HF transceiver general 
coverage on receive. Extra CW filters £15 ono. 
Yaesu FT225 RD with Mutek Board — offers. 
Trio/Kenwood 2kW linear TL922 £450. Yaesu FT77 
£375. Atlas 180/215. Tel: David Cole 01-594-3495 


(office hours). 
@ Exchange Icom IC-25E 25W 2m FM transceiver, 
mint condition, mobile mounting bracket etc. For 
good condition SX200W scanning receiver. lan. 
Tel: Shepshed (Leics) 0509 502989. 
@ Racal RA17L communications receiver. 5- 
30MHz. Excellent condition with handbook £165. 
Bob. Tel: 0953 604019. 
@Eddystone 730/4 Gen. cov. receiver, good 
condition £80. Tel: 058 083 326 (evenings). 
@ Tungar 50V 6amp Tapped charger. PSU rack 
mounting. Ex WD geiger counter. Obsolete valves 
new. Meters 0-50 microns. 0-10 microns. 0-20 amps 
M/iron. 0-1 M/iron 0.200V cased. Others. Large 
vintage round panel meters Volts amps. All very 
cheap. Blackburn, 57 Friern Watch Avenue, Nth 
Finchley, London N12 9NY. 

@ Yaesu FC 102 Antenna tuner £130. TONO 9000E 
communications terminal RTTY ASCII] CW Word 
processor etc. £500. Middleton, 49 Wolseley Road, 
Stafford, ST16 3XW. 

@ Have Baker research microscope, Mechanical 
stage binocular eyepiece, camera, very complete 
outfit. Worth £350. Also Bronica ‘C’ camera and 
accessories. Exchange for CB base station 
complete, RTTY/CW reader terminal, VHF scan- 
ner, multi-system TV for DX-ing. Cash adjustment 
if necessary or will sell. Computer and VDU rig 
acceptable as RTTY/CW terminal. Tel: Trowbridge 
61482 (Wiltshire). 

@ Canon 110ED, flash, leather case £40. Minox B 
£45, Polaroid 350, portrait kit 581A, flash gun 268 
£95. Audio/Visual IFR training course, FAA 
approved, manuals, projector, player £100 cost 
£400. SM-D100 stereo mic £15. Philips ultrasonic 
burglar alarm £10. Ameco (USA) tuneable pre-amp 
1.8-54 MHz, 240V £15. FT101, unmodified £200. 
Woodpecker blanker AEA WB1A £40. SX200N 
scanner RX £175. FT101 Workshop manual £15. 
May, Upper Durford, Petersfield, Hants GU31 5AN. 
Tel: Liss 2143. 

@Tonna 17 element 2m new £33. Jaybeam 14 
element parabeam new £45. Hameg 10MHz 
oscilloscope, hardly used £130. Icom IC2E mod- 
ified USA £125. Halbar 6-element quad 70cms new, 
£10. Part built G4DHF transverter £25. Plus other 
bits and pieces from shack clearout. Ken. 
(GAUQN). Tel: 0945 61029. 

@ New CR 2021 Uniden world radio. Offers or will 
consider part exchange Marine radio R1000 etc. 
Tel: 0274 676556 (after 6pm). 

@ |C280E 2m mobile FM with remote mounting kit, 
3 memory channels £120 ono. G4TAW. Tel: 0689 
30334. 

@ Yaesu FT227R 2m FM mobile, plus % whip, 
Magmount. 8ELE Yagi and downlead, SWR-25 
Meter, base station colinear plus pole and 
downlead, RSGB VHF/UHF manual £150. Also 
Heathkit GR-64 HF receiver (valves), recently 
rebuilt and professionally realigned, £35. With 
original manual. Jim Cook, Jars Cottage, Charlton, 
Worcs WR10 3LE. Tel: Evesham 0386 860120. 

@ Yaesu FT101Z, FM, 9-band, fan, desk mic. Spare 
(new) tubes, immaculate condition £400. SEM 
transmatch with top band and fitted easitune, as 
new £65. Scarab ZX81 RTTY cassette, plus built 
PCB £10. N M Lister, G4LVP, 42 Strathmore 
Avenue, Hitchin, Herts. Tel: Hitchin 58728. 

@ Collectors’ items, several early post-war radios, 
a few pre-war. All types. All cheap to clear, space 
needed. Pat Hill, 24 Gordon Road, Chandlers Ford, 
Hants SO5 1AN. Tel: 04215 3920. 

@ Sony I|CF2001 keyboard entry receiver, perfect 
condition, boxed as new, with full instruction book 
€99 ovno. A. Dermont (686GT), Burghfield Com- 
mon, Berks. Tel: 073 529 2592 anytime. 

@ Two RS C-jclon rechargeable batteries, 2V 25 
AH, almost new £7.50 each. For dismantling: 
emergency lamp units with transformer, rectifier 
and dropper resistor £1 each unit. Hawken. 0865 
67907 (Oxford) after 6.30pm. 

@ 48K Lynx colour micro, as new, under guaran- 
tee, with compatible cassette recorder £190 ono. L 
Potts, Smithys Halt, Popes Hill, Newnham, Glos. 
GL14 1LD. Tel: Westbury-on-Severn 467. 

@ Morse programme for VIC-20, sends random 
letters and numbers, speeds 1 wpm upwards, will 
get you your class A Licence £3. Roden, 126 High 
Street, Lye, Nr Stourbridge, West Midlands. 
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@ Early transistor car radio audio amplifiers, with 
AD140 or similar plus transformer, capacitors £1.50 
each. Collins 20W modulation transformer £2. 
Mains transformer, output 215-0-215V, 100mA, ex- 
WD. Two 4V 6A 4V 2.75A, 11V 2.5A 2V-0-2V 1A £5. 
‘Belling’ flex lead suppressor for vacuum cleaner 
fan £3. ‘Belling’ radio interference filter, cased, 2A 
£5. ‘TCC’ high pass television aerial filter £4. 
Transformer, 10Amp 3.5-40-0-40-3.5V, 240V £5. Alan 
(G3MBL), 244 Ballards Lane, London N12 OEP. Tel: 
01 445 4321. 

@ 70301 brand new, but dusty because Original 
packing missing. Complete with all cables and 
handbook. Prefer buyer collect, but could deliver 
50 miles Slough, £120 ono. Telequipment S52 
scope identical X-Y amps, fitted orange filter for 
long persistence screen, ideal for slow scan TV, or 
change filter to blue for Standard scope DC, 3MHz 
complete with handbook £35 ono. (G4CRW), 
Slough. Tel: 0753 42301. 

@ Yaesu FT 200 SSB transceiver, with matching 
PSU and speaker, in superb condition £230. Tel: 
Wolverhampton 750497 (daytime). 

@ Maranz C-205 portable professional cassette 
recorder £60. Also realistic 5ch Stereo mixer with 
prefade, plus mains PSU £25. All in good working 
condition. Will exchange both for 2mte or 70cms 
Synth hand hold, or 2m Synth rig 25W output Icom 
Yaesu or Trio. Mr V J Bobin, Flat 6, No 11 Hyde 
Road, Eastbourne, Sussex. 

@ Racal R17L HF receiver £285. Eddystone 840C 
HF receiver £75. Redifon VHF radio telephone 
£110. Large desk radio console £100. All ono. Henry 
Howard, 108 Lindenthorpe Road, Broadstairs, 
Kent. Tel: 0843 601041. 

@ | have a full colour and sound home computer 
with brand new Sharp cassette recorder, and all 
books. Make is Mattel ‘Aquarius’. Will swap for 2m 
or 70cm TX/RX with perhaps £10 offered on top. 
Will collect within 30 miles of Manchester. Martin. 
Tel: 061 795 5025. 

@ Large quantity of Electronic and Mechanical 
components -— cheap. Send SAE for list to: M Black, 
11 Moorland Avenue, Crumpsall, Manchester M8 
6WT. 

@ B2 Spy set, mint condition, in original suitcase. 
All coils, crystals, key spares, in full working order. 
No mods of any sort. Also handbook. Best offer 
over £150, plus carriage. Tel: 0432 267876. 

@ Private station, has two 807 units, home brew, 
(PSU's fault), plus some 6/7MHz Xtals £35 ovno 
each. Have Phonic’s five channel mixer model SM- 
3000 £15 ovno plus IT’S 9-Volt PSU. Calling Trio R- 
1000 owners — what offers for SP-100 speaker cost 
£26. Power problem ‘Valradio’ transvertor 6Volt 
input, 20 watts, 240Volt output. Also National half 
track stereo open reel tpe/rec'der plus tapes, 
speeds 4.75 cm19. Mike Evans, 41 Great Auther 
House, London EC1. Tel: 01 251 4950. 

@ Disco lighting kit, still in box. 3-channel sound 
to light, professional model with auto level 
controls. 1Kw per channel with zero voltage 
switching. Similar to Pulsar zero 2250. Kit cost £40 
will sell for £21. Also hy-gain five 480 channel CB, 
excellent condition £75 for quick sale. Brand new 
push button, American type phone, with last 
number redial facility. Cost £30 unwanted gift, will 
sell for £20. Steve. Tel: Sunderland 0783 282057. 
@ Ultrasonic cleaning machine by ICI. Costs new 
around £1,000, for sale at £175 ono. Tel: Abersoch 
075 881 2845 (evenings). 

@ National Panasonic DR49 full communication 
receiver, LW MW FM SW, full coverage to 30MHz 
USB LSB CW, two speed drive giving fabulous 
bandspread. Mains/battery. Mint condition £195. 
Trio Kenwood R1000, fully synthesised 150kc- 
30MHz, built-in 24 hour clock timer, new condition, 
bargain £198. SX200N VHF UHF scanner 26-88, 108- 
180, 380-514, AM/FM throughout, new £185. Sony 
CRF 230 super portable LW to 30MHz plus FM. 61- 
108 AM, SSB, mains battery, mint £185. Joystick 
antenna and tuner £12. All plus carriage. Andrews, 
12 Malton Way, Clifton, York YO3 6SG. Tel: 0904 
59035. 

@ Electronics Today International, first issue April 
1972 to December 1983. Complete £25. ASR33 
Teletype Westrex with tape reader, punch and on 
pedestal £50. Tel: Slough 45939. 
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@ Blank and assembled electronic music printed 
circuit boards. 2102 Rams. S Singh, 5 Llewellyn 
Road, Leamington Spa CV31 2Bu. 

@ Many synethesiser PCBs and guitar effects 
PCBs, for clearout. 2102 Rams. Send SAE for list 
and prices. R Sidhu, 94 Galloway Road, London 
W12 OPJ. 

@ GEC 26in colour TV, good condition, works OK 
£50 ono. Maxcom 4E CB rig, plus SWR meter and 
mag-mount aerial £25. Marconi TF801B AM Signal 
generator 12-485 MHz £50. Tel: Knockholt (Kent) 
33296. 

@ Racal RA17 MkII RX with case. Perfect £150. Tel: 
0772 600239. 

@ 1000 Valves, Octal, UX, 4-pin, 5-pin, pre-war 
British and American types. SAE for lists. 150 240V 
12V 2 amp Sec. screen Pri. Sec £1 each, plus 
postage 30p. Offers for all 150 Transformers. A E 
Jeffrey, 42 Dennis Road, Padstow, Cornwall PL28 
8DF. Tel: Padstow 532723 (after 6.30pm). 

@ Realistic DX 302 Receiver, 10kH to 30MHz, LED 
digital readout, six bands, tuneable preselector, 
as new £125. Serpent CB rig, legal FM, very good 
condition £20. Mr Barnett, 137 Ringinglow Road, 
Great Barr, Birmingham B44 9BN. Tel: 021 360 6510. 
@ 19, 31, 38 and 62 sets complete less batteries. 
Good condition. Various remote aerials, cables, 
leads for 88, 31, 19, 62 sets, mostly new condition. 
Sundry spare parts for these old sets. Need to 
dispose, due to lack of space. Sensible offers only 
please. Mike Buckley, 12 Ranmore Avenue, 
Croydon CRO 5QA. Tel: 01 654 2582. 

@ Atom 12k plus 12k, 6522 V1A, printer interface 
toolkit rom, wordpack rom £95 ono. Also 10-15-20m 
trapped vertical cushcraft, unused £30 ono. S 
Larson (GM4CLQ QTHR). Tel: Larkhall! 883982. 

@ DX-TV equipment. Antiference XG14 Wideband 
UHF aerial £20. Maplin SP100 aerial rotator with 
control unit £25. Triax 45013 VHF plus UHF 22dB 
masthead amplifier with PSU £20. Elec mailorder 
B45HG UHF 20dB setback amp §&5. All excellent 
condition and boxed, as new. D Bird, 5 Dean Road, 
Woodthorpe, Nottingham NG5 4Fu. 

@ Yaesu FRG 7000 receiver, 25-30MHz, 3 clocks, 
timer, LED readout, as new condition £140. 
Sommeritamp FT767 DX transceiver, 7M35 mike, 
fitted with CW and AM filters, spare Xtals for 10 
meters, in very good condition £325. 160W linear 
10/11 meters, solid state, 1 damaged RF device, 
hence £30. Ray Dann, 59 Meadow Road, Berkham- 
sted, Herts. Tel: 04427 4240. 

@ Following Manuals:- Trio KA2000A Stereo 
amplifier with service Manual £2. BCC mobile 
TX/RX 69 (DEFG) £2.50. Wilcox-Gay master 
oscillator, plus Xtal multiplier £2. Trio TR2200G £2. 
KW Viceroy TX MK2, plus large MK3 circuit £2.50. 
Yaesu FT200/250 instruction Manual £2.50. New 
Zealand wireless set ZC1 MkII, working instruc- 
tions Part 1, 60 pages £2. Surplus radio conversion 
Manual, Vol 1 1948 BC-342, 348, SCR522 etc. Offers. 
Technical Manual 1943 BC312N, NX, BC342N, 
BC314G, BC344D, offers? Wanted, HRO Senior (or 
similar) Manual. Alan Edwards, G3MBL, 244 
Ballards Lane, London N12. Tel: 01 445 4321. 

@ Icom 240 with scanner, SS-224 Manual, mag 
mounts antenna and power supply included, £150. 
Mint condition Apple Il+ computer, with hi-res 
monitor, Manuals, software etc., £500 ono. Tel:693 
3875. 

@ Kenwood TR 2500 £175. Pioneer 5300 digital car 
radio cassette, 2 months old, as new, cost £189, sell 
for £89. Sharp MZ 80K basic, Pascal books, Progs., 
£189. Tel: 0277 354378 anytime (Essex). 

@ Eddystone 680X £100, Eddystone 880/2 £285, 
Hallicrafters S27 modified £50, Hallicrafters S72 
£50, Pye PTZ 704 £15, Hudson with ZM synthesizer, 
£50. Tel: Wokingham 782236. 

@ Electronics course, Heathkit, plus ET 3100 
trainer console. Current model, Mint condition 
£60, or split, (cost £120). Philips 2202 mono cassette 
recorder plus assessories £10. Tel: 01-794 5879 
(evenings). 

@ Video recorder Akai VS-9700 £90, Q-Meter, 
Marconi TF 329G £30, AM/FM signal generator, 
Taylor 62A MKII £50, CRT Tektronix 21-9 £30 (new), 
Kodak Ektaflex processor £30, Sony H F receiver 
ICF 2001 £90, Sony S W Receiver ICF 5900W £30, 
Thandar frequency-counter, PFM200A £40 (new), 
Heatkit digital multimeter IM-102 £20, Sinclair 


digital multimeter DM-2 £10 (not working 
Ruislip 75769. 

@ SX200-N Scanning Receiver for sale £14 

Tel: 01-485 4251. 

@ Radio, Realistic DX 200 communication 

CB equipment, antenna G-P.A4 Coax, £14. 
power pack, 13.8V-3A, £10. S W R and 
indicator, £8. Power amplifier, B3OW £10. T| 

593 3159 Dagenham, Essex. 

@ 1S102 Belcom 10-11 meter mobile transd 

with power supply, £185. Tel: 0734 883418, d 

pm. 

@ Philips G6 Hybrid, Thorn 3500, Bush A82: 
Hybrid, Philips G8, panels spares etc., cha 
clear, or exchange for ultrasonic transducd 
books etc. on ultrasonics. Tel: Alan on She 
(0742) 311191 after 5 pm. 

@ Bearcat 220 scanner receiver, mains/12Vd 
-50, 118-136, 144-174, 421-512. MHz, £135.04 
0273 516801 (Newhaven) G8RHU. 

@ Quad 22 control unit, two Quad II p 
amplifiers and Wharfedale FM tuner, in 
walnut cabinet with record storage and 
W/Dale W4 corner console speakers with 4 un 
each, excellent condition, £135. R Parke 
Sherbourne Rd, Blackpool. Tel: Blackpool 24 

@ New, boxed valves: EB91, D77, 6AL5, 
CV4014, QZ77, EF91, 8D3, 6AM6, ECC91, CV2 
OB2, 108C1, E88CC, 54pence each, inc. P & f 
Walker, 96 Sunnybank, Hull HU3 1LF, 
Humberside. 

@ Colt Excalibur home base, Lo-Lo Lo, High 
bands, USB, LSB, AM, FM. Zetagi 200W amp, A 

3 ELE. beam SWR meter, £300 the lot. MrJ Cra 
Clintpark, Ecclefechan, Dumfriesshire. Tel:05| 
615. 

@ Clearing out packs of resistors/capaci 
s/transistors, mixed with some other devices, 
items £2.50 (2p each). Miniature pots 22K, lif 
for £1.00. Power pack 13A plug-type, output 104 

at 8v DC £2.00. D. Martin, 29 St Johns Cld 
Leatherhead, Surrey. 

@ Swan 100 MX transceiver, 80m-10m, mobild 
base, 180 Watts, very good condition £190 o| 
M.B.A. R.O. C/W. RTTY, as new, screen disp 
decoder, £120 ono. K W E-Zee Match, £30, QRP 
7MHz, £5. G W Grieveson, 41 Donegal Park, Bd 
Row, Bury St Edmunds, Suffolk, IPZ8 8i 
Tel:717106 (Mildenhall). 

@ Yaesu FR 100B 80-10m, i100 KHz calibrat 
mechanical filter, R.F. anntenuator, good con 
tion, handbook £65 ono, carriage extra. Tel: Bex 
215619. 

@ Heath SB 101 transceiver plus P.S.U, go 
working order £100. Heath HW 101 used as exter 
V.F.O for SB101, requires attention for f 
operation, with P.S.U. £35. Datong FL2 audio filt! 
£50. R.F.C speech processor £25. Heath HD14 
electronic keyer with Hi-mound paddle £15. 
AMT, Trevescan, Sennen, Cornwall, Tel: 07368 
560. 

@ Students, learn RAE in your home with he 
from our low cost system at Dover YMCA amate 
radio club. Information from P J Pennington, 14 
Elms Vale Rd., Dover, Kent. CT17 9PN. 

@ Newnes ‘Radio and TV Servicing’ manuals in 
vols 1953 to 1969. ‘FM Servicing Handbook’, G King 
‘TV Servicing Handbook’, Price/Patchett. ‘Pract 
cal Electrical Engineer’ 5 Vols Newnes. Transisto 
Pocket Book. Heathkit OS1 Oscilloscope require 
attention. Sensible offers please. Tel. Birmingha’ 
021 458 5374. (Evenings only). 

@ Complete 2 metre station. Belcom HC 1400 2 
watts FM rig, PS U, AT U, S WR. meter. Tonna 4 
ELE Yagi, Butternut co-linear tons of UR 67 with al 
plugs sockets etc. Also mobile mounts, aerials 
Home-brew mobile mike. Offers around £230. lan 
45 Town Lane, Charlesworth, Sk14 6HQ. Tel 
Glossop 62479. 

@ Broadcast transmitter VHF FM 88 to 108 MHz 80 
watts output. Varactor modulation give HI Fl audio 
reproduction, perfect for music and speech 
broadcasting. Will pass stereo if used with 
encoder. 240 volt mains operation. Fully transisto- 
rised, light and easily portable. Very simple to 
operate. As used by J.F.M. etc. Instructions, 
information and advice provided. Genuine bargain 
at £130. Tel: 01-672 8764 evenings (7.30-8.30pm only 
please). 
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WANTED 
uals Philips Oscilloscope GM3152. Hunts 
Hge CRBS. Scrap Eddystone receiver 870A 
ge coils. Valves ELL80, PX4, PX25, DA6O, 
and equivalents. Buy or swap large 
lon valves 1930 onwards. P Taylor, 14 Willow 
anewdon, Rochford, Essex. SS4 3QH. Tel: 
98. 
air and service manual for JVC colour video 
b recorder, model HR 3330 EG, on loan or for 
Also circuit diagram for UHF, VHF, TV 
br. A S Murty, PO Box 2825, Safat, Kuwait 
an Gulf). Tel: 414572. 
Insverter Yaesu FTV901R. Please call 01 958 
br an instant deal (G6XGG). Martin Clayton, 
wick Ave, Edgeware, Middx. 
vice manual or circuit diagram for ferro- 
series seven, model 713H. Will buy or 
opy at your price. Robert Allen, 69 Callcott 
Iburn, London NW6. 
llins R-390/A URR receiver, + TIMCO or 
r SSB unit. Will buy or exchange Canon F-1 
, 50, 135mm optics, case, filters, etc. Also 
bd: receiver manuals, books, early Hi-Fi 
als, books, Edison photograph + cylinders, 
he radios, (small), and other equipment of 
Ft. Write offers, to Stig Lundstrom, Lapin- 
nkatu 27 E, 35 SF 00180, Helsinki 18, Finland. 
pip! could anyone supply me with two audio 
r ICs, type HA1389? These are replacements 
becca music centre, No CP100. Tried mail 
companies, and Decca. | will pay all costs. 
e similar — appearance only — to TA7205AP. 
b: Mr A Hoyle, 109 Padstow House, Bodmin 
H, Bransholme, Hull HU7 4HD. 
ill required: USA 2 volt battery valves ID7 or 
1D5, IF5 and IF7. UX equivalents may be 
bptable. Tel: Bath 891254. 
elp! | have a Telequipment servicescope 532A 
ual with some pages missing. Can | borrow 
5? Tel: Steve (G8KUX) Odiham (025671) 3281. 
bisc drives for Nascom or Alome (bare drives). 
h Bridge, 363 Kennington Lane, Vauxhall, 

don SE11 5QY. Tel: 01 735 1862. 

6K ram pack for ZX81. Also Morse tutor soft- 

le, and any other amateur soft-ware. Also black 

white portable TV. | have 2 vintage radios 
ish, Pye). VGC for exchange or sale. Patrick 
ton, 4 Mansion Avenue, Whitefield, Greater 
chester. M25 7SS. Tel: 061 766 7012. 
ush craft R3 20/15/10 metre vertical antenna. 
b good ATV suitable HF TX. R T Capps, 309 
toria Road, Lowestoft, Suffolk. NR33 OLR. Tel: 
estoft (0502) 65113. 
Copy of instructions for the Gilfer Mods to the 
7. Also front perspex dust cover for FRG7. Any 

dition. Good price paid. George Tyler, 39 
lplar Road, Hanham, Bristol, BS15 3BA. Tel: 0272 
y987. 

IC R70 receiver or YAESU FRG 7700. Must be in 
ry good order. K Edmund, 24 Pryde Ave, 
bnnyrigg, Midlothian. EH19 2Bu. Tel: 031 660 1679. 

‘Scope manuals/circuit diagrams for telequip- 
bnt $32A and D43R oscilloscopes. Able to p’copy. 
ease ring Leeds (0532) 866897. 

Sphinx transmitter. Any condition. NJ Birkett, 
e Moorings, Halvarras Rd, Playing Place, Truro. 
R3 GHD. Tel: 862575. 

Computer, which | can expand to copy 
PROMS onto disk and vice versa, Up to 2764, 

bssibly Microtan or Nascom. Also technical 
vice wanted on above (I have Softy 2). Tel: Mark 

01 732 9165. 

Grundig or Phillips VCR, preferably working. 
ilton Keynes area or reasonable travelling 

istance. M Richardson, 77 North 7th Street, 
ilton Keynes, Bucks. MK9 2DP. Tel: 03664 602. 
Small short wave receiver, such as Codar T28 or 
imilar. Marine amateur bands. | have 1948 
ddystone model 670 needs attention not working. 
Kiso have brand new Mullard valves for this 
eceiver. Also have Synclite projector and screen. 
ould consider exchange for these two items. AW 
yde, 54 The Causeway, Pagham, Bognor Regis, 
Sussex. PO21 4PG. Tel: Pagham 3256. 
603kHz crystal, falling ball sound source, 
Admiraltry wireless manuals 4912, 1920. 24GHz 
lequipment for sale. Mann. Tel: 0223 860150. 
@ Mobile amateur radio. Just joined a club, so any 
basic equipment, transceiver wize, wants to swop 
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for FM CM 27MHz and ZX81 computer. Willing to 
pick up if local. Tel: St Helens 815320 anytime. 

@ Any circuit diagrams for ZX Spectrum add-ons, 
interfaces, ports, joysticks etc. Prefer to photo- 
copy and return, but will purchase. Robert 
MacDonald, 62 Balmoor Terrace, Peterhead, 
Grampian AB4 6ES. 


~ @ For private collection. Old wireless sets made 


before 1930, complete or not, working or not. Also 
values, parts, earphones, speakers etc for early 
sets, battery or mains. Please send full details with 
sketch or photo. Good prices offered. Mr Brand, 4 
Temple Park Crescent, Edinburgh EH11 1HT. Tel: 
031 228 1569. 

@ Mullard QQVO3/10 valves wanted for project. 
Rod McMillan. Tel: 01 445 25080. 

@ TS 8305 CW filters. External VFO. J Wayman 
(G4DRS), 190 Drove Rd, Biggleswade, Beds SG18 
OHP. Tel: Biggleswade 312609 (evenings). 

@ Service manual for Tektronics 545A scope, to 
borrow, buy or copy. Also scope CRT wanted for 
Tektronics 502A. Any info on S1FAM 300 series 
OHM meter. David Dimelow, 1 Gateside Walk, 
Blackley, Manchester 9, Lancs. 

@ Service manual for JVC model HR3330 eg 
colour video cassette recorder. At least printed 
circuit diagram would be appreciated. A S Murty, 
PO Box 2825, Safat, Kuwait, Arabian Gulf. Tel: 
428712. 

@ UHF and VHF converter. Latter to be compati- 
ble with FRG 7000. ATU also wanted. Can you help 
disabled pensioner equip ata reasonable price? 
Have got the bug. T W Foster, 5 Centre Parade, 
Kettering, Northants. Tel: 0536 516353. 

@ Selective calling devices for CB. W Webber. 
Tel: Long Ashton 2811 (Mon-Fri, office hours). 

@ YAESU FRG7 receiver in good condition. 
Would pay up to £120. Collect if within reasonable 
distance. Handbook required. May be interested 
in similar item. Tel: Tony Corbett, Wrexham 757435 
(evenings or weekends). Or write to PO Box 97, 
Wrexham, Clwyd, N Wales. 

@ Trio TS120V HF transceiver. Cash waiting. 
Accessories also considered for above. Chris 
Lorek (G4HCL), 11 Bevills Close, Doddington, 
March, Cambs. Tel: 0354 740672. 

@ Dual beam scope. Also two PSVs 0-30V 1a. Must 
be in good working order. Also transistor tester. 
Mr Gugan, 127 Manygates Lane, Wakefield. Tel: 
0924 258342. 

@ FM board for FT101 ZD needed urgently. Will 
pay your price. Tel: 572 8168 (after 6pm). 

@ Black and white portable TV. Must be cheap. 
Contact Sean McAteer, 82 Woodlands, Gilford, 
Craigavon, Co Armagh BT63 6JP. Tel: 0702 831569. 
@ Philips AD8067 WMFB4 woofer with Piezo 
electrical transducer, 40W rms, 20cm diameter and 
Philips ADO 210/5Q8 Scm diameter midrange. 
Perhaps someone has these lying around. Price 
negotiable. Colin Waywood, No 2 Farm Cottages, 
Kitchen Hall Farm, Harlow, Essex CM17 9BU. Tel: 
0279 29531 ext 2213 (Qam-5pm). 

@ Swan model 410 frequency control unit. Also 
Swan model 230-X AC power supply unit. Swan 
Mark 1 grounded grid linear amplifier. D R Owen, 
42 Wolverley Ave, Wollaston, Stourbridge DY8 3PJ. 
@ Service manual for model 8 Mark II! avometer. 
About 12 years old. Contact Mr Dave Evans, 27 
Summerhill Rd, Onchan, Isle of Man. Tel: 0624 3634. 
@ I'm looking for CB sets, working but cheap, also 
TV tank battle game (not computer type). D Martin, 
29 St John's Close, Leatherhead, Surrey. 

@ Small oscilloscope, cheap, working or not 
working. Alan. Tel: (Sheffield) 0742 311191 after 
5pm. 

@ Tuning condenser for Wien 5 FM/AM receiver. 
Post and cost paid. Leslie Johnson, 31 Edward 
Avenue, Jacksdale, Notts NG16 5LB. 

@ AM, FM broadcast band transmitters. Also TV 
transmitters, PSU's, modulators, aerials. Buy or 
exchange for similar, including stereo generator, 
keys, decks etc. Aleks. Tel: 01 250 0796 (days). 

@ ZX81 printer for spares. Faulty or broken, one 
will do. A Jaques, 47 Newstead Road, Urmston, 
Manchester. 

@ Service Manual or Circuit Diagram for Fero- 
graph series seven seven model 713H. Willing to 
buy at your price or photocopy. Also the same for 
breaking. Robert Allen, 69 Callcott Road, Kilburn, 
London NW6. 


@ Wanted tech. Manual, circuit, info. for electro- 
nic organ, Rima orchestra. E Lind, 54 Cowper 
Close, Welling, Kent DA16 2UT. TEL: 01 304 1262. 
@ Vintage wireless set, preferably with horn 
speaker, 1920's era, OF vintage components to 
construct same. Also crystal set, same era 
required by retired radio amateur to refurbish as a 
project for subsequent shack adornment. Reason- 
able prices paid. (G3YJF QTHR) Tel: 061 437 7899. 
@ Yaesu transverter modules for 4m and 70cms; 
type 70TV and 430TV, as used in FTV901R etc. John 
(G8KAX). Tel: Hornchurch 57782 (early evenings). 
@ Sinclair Spectrum 48K. Three oscilloscopes 
offered in exchange plus Heathkit metal detector, 
all in working order. Possible cash adjustment. W 
H Davis, Gate House, Little Barford, St Neots, 
Cambs PE19 4YB. Tel: Huntingdon 72480. 

@ Any information on Collins aircraft band RX 
51X-2, TX 17L-7. B A Solomon, 43 Amberley Road, 
Macclesfield, Cheshire SK11 8LX. Tel: 0625 20782. 
@ Single trace 45MHz Scope; also RE signal gen, 
and audio gen. Any age, any make, any cond, need 
not work, but must be repairable. Will collect 
Essex/Kent area. Gordon, 4 Lionel Oxley House, 
New Road, Grays, Essex RM17 6PP. Tel: 0375 79274 
(after office hours). 

t } 41296-144MHz Receive converter (microwave 
modules, with bipolar frontend, or similar). Peter 
Jones (G8KTJ). Tel: (Penn) 049481 2439 (evenings 
or weekends). 

@ 14MHz-30MHz Coilpack for National HRO. Must 
have bandspread. Reasonable price paid. Condi- 
tion unimportant. A Dermont (G8BGT), Burghfield 
Common, Berks. Tel: 073 529 2592. 

@ Collins 75A4 Receiver wanted, must be in nice 
condition. Also Yaesu YO-901 Multiscope. P 
Sullivan. Tel: Manningtree (Essex) 4336. 

@ MFJ 1020 Active antenna. Details to Mr Roberts, 
43 The Chase, Sinfin, Derby. Tel: Derby 761318. 
@ Valve tester with data and RCA or Hallicrafters 
valve communication receiver. Condition must be 
reasonable and working or repairable. Details, 
price and condition to Leworthy, 147 Church Road, 
Burgess Hill, West Sussex. Tel: 04446 2544. 

@ Small Marine band TX, cheap. Mike Evans, 41 
Great Auther House, London EC1. Tel: 01 251 4950. 
@ Sony |CF6800w or Grundig 3400, can exchange 
Sony 2000 with power unit, also 12-channel 
Scanner 2m RX. Findley, 27 Keyter Lane, Barford, 
Warwick CV35 8EP. 

@ Yeasu FRG7 or Lowe SRX30 Receiver. R Miles, 
59 Hungerford Road, Calne, Wilts. Tel: Calne 0249 
813024. 

@ Friends who will render assistance in purchase 
of components, books and journals. Kazeem 
Olayinka M, 33 Bank-Olemoh Street, Surulere, 
Lagos, Nigeria. 

@ For Solartron CD513 Solarscope, Manual 
and/or Circuit Diagram or photostat copy of same. 
Will buy or pay postage and any costs incurred. 
Tel: 051 644 6028. 


FREE SMALL ADS 


We are pleased to be able to offer readers this 
free Small Ad Service to enable you to sell 
unwanted equipment or advertise for your 
‘wants’. 


Simply complete the order form overleaf, 
although we will accept ads not on ourorder 
form. Feel free to use an extra sheet of paper 
if there is not enough space on the order form. 
Send to: Radio & Electronics World Small 
Ads, Sovereign House, Brentwood, Essex 
CM14 4SE. 


DEADLINE 


We will endeavour to include all ads received 
by 22 March 4984 in the May issue. Ads 
received after this date will be included in the 
next available issue. 


CONDITIONS 


We will not accept trade advertisements. We 
reserve the right to exclude any ad. 
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MINIATURE 
TRANSISTORISED BF 


MINIATURE TRANSISTORISED BFO 
Enables you to receive CW and SSB TRANSMIq 


ohms impeda 
s for £7.50 pog 


THE GOVERNMENT SURPLUS 
WIRELESS EQUIPMENT HANDBOO 
Please allow at lea 


st 28 Days for delivery 
reprinting 


Gives detailed information and circuit diag 
for British and American Government S 
Receivers. Transmitters and Test er 
Also suggested indicaton etails 
improvements for surplus equp: 
Incorporated is a Surplus/Commercial 
referenced valve and transistors guide. 
standard reference work in this field. Only q 
P.p. £1.50. No VAT on books. 


HALF-PRICE TRANSFORMER SALE. TYPE 1. 
calmped type. Input 200/250v. 50 c/s. Output 250-0 
60ma. 6.3v at 2 amps. Price £2.80. P&P £1.50, 
£7.00 post free. TYPE 2. Upright mounting, 
shrouded. 425-0-425v, 200ma. 6.3v. at 4a. C.T. plus 6 
4a. Should be £25.00 each. OUR PRICE £7.50, 
£2.50. Ideal for valve amplifiers incl. RSC and Li 
TYPE 3. 450-0-450v. 200ma. 6.3v at 4a, C.T. Shou 
£25.00. OUR PRICE £8.00. P&P £2.50. Ideal for g 
valve amplifiers and also for transmitters. ALL AG 
TRANSFORMERS HAVE MAINS INPUT. ARE BRI 
NEW AND FULLY GUARANTEED. Trade enq 
welcome. 

PYE POCKET PHONE PFI DATA AND INSTR 
Contains circuits, layouts, operating and modificd 
details for amateur use etc. £1.50 Post free. 
VERSATILE POWER SUPPLY UNIT 100/240V 
input. Output 20-0 20 Volts DC upto 5 amps. 
incorporating one 20 volt DC output up to 5 a 
Easily modified for 40V and 60V. Metal case size 7 
4 with circuits. Usual Price around £60.00. Our p 
£8.50 p.p. £3.00. 2 for £20 post free. These units mak 
ideal variable voltage power supply. 

CAPACITOR BARGAIN PACKS. Bulk purchase ena 
us to offer a pack containing 500 new stand 
polyester capacitors. 0.01 (MFD-0.47MFD). 100 to 4 
working. PRICE £8 per 500 lot. PP. £1. 1000 lot £14 
post free. Trade enquiries invited. 

MINIATURE MAINS TRANSFORMER. Mains _ in, 
Output 6-0-6V. 250MA. 90p. P&P 35p. 2 for £2. F 
free. 10 for £8.75 Post free. 

BULK BARGAIN TRANSISTOR RADIO/CASsS! 
SERVICE PACK. Contains at least £25 worth of 
transistor radio and cassette spare. Loads of thd 
hard to obtain components and spares includ 
hardware. Ideal for the radio service engineer. ON 
£6.50. P.P. £1.50. Double Pack £12.75 carr free. 
GENUINE EX-GOVT COLLAPSIBLE AERIALS. A fi 
adjustable highly efficient whip aerial in 5 sectio 
Length 1% metres. Closed 300 mm. Copper plat 
sections. As used on Ex Govt Manpacks. Brand ne 
makers boxes. £2.50 each, p.p. 75p. 2 for £5 post fri 
Aerial bases for same, £2.75, P&P £1.25, 


HAVE YOU SEEN THE GREEN CAT? 1000's of n 
components, radio, electronic, audio at unbelieval 
low prices. Send 60p for catalogue. 

GOVT SURPLUS LIST 60p. 

VALVE LIST. Valves from 1925 to 1960. Many obsol 
types. Modern TV, radio and transmitting valves. Se 
60p. Or £1 (Refundable on Purchase) for all three. 


WE SELL VALVES OF ALL TYPES. Please send SAE f 
your requirements. 
Try a JUMBO PACK. Contains transistors, resistor 
caps, pots, switches, radio and electronic device 
ta £50 WOTH FOR £11.00. Carriage and packir 

2.50. 


___  — — ee 
The communications, electronics & computers magazine 
OTS magCING 


SPANNER CITY CB CENTRE 


Parkside Garage 
Thursford 
Fakenham S See 


Tel: ft 
Open 6 days at There lord 27 to 934 MHz 
gam-6pm TRANSVERTER 


EEA 

231 Chorley Rd, Swinton 
Greater Manchester 
Tel: 061-793 1010 

Open: 7 days a week 

TRIO, YAESU, ICOM, GWHIP 


bkaIcom 


R.A.S.(NOTTINGHAM) 
P Owen G8UUS 
3 FARNDON GREEN; WOLLATON PARK 
NOTTINGHAM: TEL: 0602 280267 


Open: Tues-Fri 10-5.30. Sat 9-5 
YAESU: FDK: ICOM: TONNA 
HALBAR: WELZ: ANTENNAS & OWN GW5 H.F 


95 Mortimer St, Herne Bay 
Tel: 02273-69464 
Open: Mon, Tues, Wed 9-5 
Thurs 9-1, Fri, Sat 9-5,30 
All mail order & service enquiries to head office, 143 Reculver 
Rd, Tel: 02273-63859 


—_—_——_==>_ + 4 
The communications, electronics & computers magazine 


This method of advertising is available in 
multiples of a single column centimetre — 
(minimum 2cms). Copy can be changed 
every month. 


RATES 
per single column centimetre: 
1 insertion £9.65, 3 — £9.15, 6 — £8.65, 12 — £7.75. Please add 15% VAT to allorders 


ee including carriage and PP. 
BH RADIO & ELECTRONICS WORLD SMALL AD ORDER FORM MYERS ELECTRONIC DEVICE 


| : f ; Dept. REW, 12/14 Harpers Street, Leeds LS2 7E/ 
TO: Radio & Electronics World - Sovereign House 


Tel: (0532) 452045. Retail premises at abov. 

| Brentwood - Essex CM14 4SE . England - (0277) 219876 address (opposite Corals) 9 to 5 Mon to Sat. Sunda 

i 10 to 4, byappointment. GOVT. SURPLUS ITEM: 
r : 

5 PLEASE RESERVE... centimetres by........0.0.... columns 

| FOR A PERIOD OF | issue... 3 issues........ 6 issues.......] 12 issues....... 

| COPY enclosed... to follow........ KITS & BUILT ELECTRONIC PRODUCTS 


All high quality, novel design, and easy to make. Al 
instructions included. 3 month warranty on all items. 
Examples: Brain wave analyser built: £19, Crystal calibrator- 
built: £20, ZX81 16K dialogue tape: £8.50. Many more exciting 
bargains. Send SAE for list to: 


| : Cheques should be made Payable to Radio 
aa & Electronics World. Overseas payments 

g PAYMENT ENCLOSED....... [2] Beton ri. Overs 

g CHARGE TO MY ACCOUNT... O 


J Edwards, 17 Palace St, Norwich, Norfolk. 
BE COMPANY ono ceesccesscccsssssssecsscosss. 
HB ADDRESS 
SIGNATURE Dummy Anti-Theft 
surveillance cameras £39.00. 
Waneuswaisenes iG nxdhncugiaNbavineedueevecdanenascayne Flashing red ‘function’ light for total realism and 
| For Publisher's Use— RE0484 Registered No 2307662 (England) | | theft deterrence. Easy fixing. 


Phone your order on: 


(0274) 871090 or write to: ‘Churchill Cavendish Ltd’, 
Blenheim Ridings, Timothy Lane, Batley, W Yorks 


Seeeaeeee a ebcendeniworeace! 
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ER LY9 70 Cms Antenna 


from Ant Products, a superb additon to 
ange of renowned antenna, the Tiger LY9 
) cms. A light weight antenna with a heavy 
t signal. Offering a high 11 db gain ona 
ch boom length. Great for vertical or 
ontal mounting. Supplied in matched 
for the ultimate Oscar station complete 
all hardware for mounting with elevation 
. Precisely adjustable for angle in 


equal efficiency. Last but not least our 
bus two year guarantee and full back up 
ice. 

rite now for full details enclosing SAE 
plus 25p in stamps 


nt Products, All Saints Industrial Estate 
Baghill Lane, Pontefract, West Yorkshire 
Tel: 0977 700949 


elephone: 
277 219876 
or details 


MORSE CODE TRAINER 
for unexpanded VIC 20 


lemonstrates, tests sending & receiving, also 
Bes your recorded messages. SAE for sample 
structions, or £5 on cassette inc vat, P&P 
om: 


STAFFSOFT SERVICES LTD 


2 Prospect Place, Cemetery Rd 
Holmfirth, Huddersfield HD7 1RH 


RTTY 
THE COMPLETE SERVICE 


PLI Terminal unit system modules from:- 
£13.50 (Kit) £18.50 (Built) 

Software for:- 
Dragon 32 
Commodore 64 


Acorn Atom 
Vic 20 


For a full catalogue of hardware & software 
send large (A4) SASE to:- 


PNP COMMUNICATIONS (REW) 
62 Lawes Avenue, Newhaven 


East Sussex BN9 9SB 


@ Micro-mini transmitters, all supplied ex-stock, return 
post delivery. no special equipment required. built tested 
with instructions. 

CT10H, with up to 4 mile range and broadcast quality 
speech pick-up, even at fifty feet. no bigger than a PP3 
battery. £13.98: the CT10M, professional grade, with extra 
high power. tunable frequency. 70-120MHz and variable 
microphone sensitivity, £19.48: the CT10MB, as above but 
employing unique dual microphones to eliminate echos. 
noise. etc., £21.40, we can also cater for specialised 
requirements. even radio stations. Please enquire: 061-905 
1040. All prices are inclusive, SAT Electronics, 164 
Washway Road, Sale, Cheshire M33 1RH. LRCT 


APRIL 1984 — 


Complete. full-size sets, any published service 
sheets £2 ~large SAE — except CTV's/Music 
Centres from £3 + large SAE. 

Manuals from 1930 to latest. Quotations, free 50p 
magazine. price lists, unique technical 
publications, for large SAE. 

Repair data/circs almost any named TV/CVR, £9.50 
by return. 


TISREW 


76 Church Street, Larkhall, Lanarkshire ML9 1HE 
Phone: 0698 883334 


B & T ELECTRONICS 


Super packs all £5.00 p&p £1.90p 

FT1 80 assorted fuses 15-20mm & 1¥%in 

SP2 100 transitor diodes mixed full spec 

50 Leds green 

50 Leds orange 

5000 resistors various 

200 wire wound resistors 

SP7 1 kilo Nuts, Bolts, Washers & tags 

1 kilo, vero and similar plated pins various 
10 green Leds Displays common cathode 
SP10 100 Germanium diodes 

SP11 2 Xenon — strobe lamps 

SP12 100 mixed Electrolitic copasitors 

SP13 10 small DC Brush Motors 6-12 volts 
SP14 100 mixed pre-sets various 

SP15 30 mixed potentiometers 

SP16 30 precision precepts 


13 Tanner Hill, Deptford, London SE8 


Tel: 01-692 1441 
Retail & Trade (official order accepted) 


AERIAL BOOSTERS 
Next to the set fitting 
B45HW/G-UHF TV, gain about 20dbs, Tunable over the 
complete UHF TV band. PRICE £8.70 
BIl-VHF FM RADIO, gain about 14dbs, when on the off 
position connects the aerial direct to the radio. £7.70. 


All Boosters we make work off a PP3/006p/6F22 type 
battery of 8v to 18v DC. P&P 30p PER ORDER. 


ELECTRONIC MAILORDER LTD, 
62 Bridge St, Ramsbottom, 
Lancs BLO 9AG. Tel (070682) 3036 
Access/Visa Cards Welcome SAE Leaflets 


THE NEXT 
ISSUE 
OF 


Radios. 
Flectronics 


ON SALE 
13 APRIL1984 


THE VINTAGE WIRELESS 
COMPANY 
1914 - 1960 


Radios, amplifiers, service sheets, valves, vintage 
components, books new & used, repairs & 
restorations, mail order only. 
Tudor House 
Cossham Street, Mangotsfield, 
Bristol BS17 3EN 
0272-565472 


Mitsubishi 


There’s no doubt that more and 
more operators enjoy the benefits of 
transmitting on location. .. 

The Mitsubishi Portable 
Generators are compact, easy to 
move, have an auto voltage 
regulator, 110/240 volt AC or 12 volt 
DC (8.3 amps) output, speed control, 
frequency meter, circuit breaker and 
recoil starter. 

Mr. Reeves of Waterlooville, 
Hampshire (Call Sign G8VOl) is one 
of our many satisfied users. His order 
to us included the following 
comment: 


@6 Thank you very much for 
the information supplied today 
on Mitsubishi Generators by 
your representative at the 
Sussex Mobile Radio Rally at 
Brighton. 

Having considered the 
specifications of these 
compared to both Honda and 
Yamaha types, this is by far the 
best for my needs in operating 
portable radio equipment. 

Please supply: 1 X off 
Mitsubishi Portable Generator 
1.5kVA.99 


... SOif you want reliable mobile 


transmitting take a close look at the 
1.5 and 2.0kVA Mitsubishi Portable 
Generators and fill in the coupon now. 


Ray-Lift Limited, 
114 Kingston Avenue, 
Bilford Road, 
Worcester. WR3 8PP. 
Tel: (0905) 56671 


Name: 
Address: 


Tel No: 
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DISPLAY AD RATES aia series rates for consecutive insertions 
| depthmm xwidthmm | dspace | st issue 


61 x 90 Ye page £91.00 


£86.00 £73.00 


128 x 90 or 61 x 186 Ys page £160.00 £150.00 £125.00 
128 x 186 or 263 x 90 v2 page £305.00 £290.00 £275.00 £245.00 
263 x 186 1 page £590.00 £560.00 £530.00 £475.00 
263 x 394 double page £1140.00 £1070.00 £1020.00 £910.00 


colour rates aa 
COLOUR AD RATES exclude cost series rates for consecutive insertions 
of separations 


[_depthmmxwidthmm | dspace | tissue | Sissues |  Gissuee | t2issues | 
128 x 186 or 263 x 90 Ye page £420.00 £395.00 £375.00 £335.00 j 
297 x 210 1 page £810.00 £760.00 £730.00 £650.00 \ 

Covers Outside back cover 20% extra, inside covers 10% extra 
SPECIAL POSITIONS Bleed: 10% extra (Bleed area — 307 x 220] 
Facing Matter 15% extra 


“Dates affected by public holidays 


colour & mono display ad mono artwork on sale 


serresosornsnered Mar 84 
.18 Apr 84* 
18 May 84. 
20 Jun 84. 22 Jun 84 


SERIES RATES \f series rate contract is cancelled, the Printed — web-offset Overseas payments by International Money 
Series rates also apply when larger or advertiser will be liable to pay the unearned Order. 

additional space to that initially booked is series discount already taken. PAYMENT Commission to approved advertising agencies 
taken. All single insertion ads are accepted on a pre- is 10% 

An ad of at least the minimum space must COPY Payment basis only. unless an account is held 

appear in consecutive issues to qualify for Except for County Guides copy may be Accounts will be opened for series rate CONDITIONS 

series rates. changed monthly. advertisers subject to satisfactory credit A voucher copy will be sent to Display and 
Previous copy will automatically be repeated if No additional charges for typesetting or references. Colour advertisers only. 


no further copy is received illustrations (except for colour separations). Accounts are strictly net and must be settled Ads accepted subject to our standard condit- 
A ‘hold ad’ is acceptable for maintaining your F. \ by the 15th of the month following invoice date. ions. available on request 

series rate contract. This will automatically be or illustrations just send photograph or 

inserted if no further copy is received artwork FOR FURTHER INFORMATION CONTACT 

Display Ad and Small Ad series rate Colour Ad rates do not include the cost of Radio & Electronics World, Sovereign House. Brentwood. Essex CM14 4SE 


contracts are not interchangeable. separations. (0277) 219876 


please mention RADIO & ELECTRONICS WORLD when replying to any advertisement APRIL 19: 


NEW YEAR SALE 


DISCOUNT DOES NOT APPLY TO 741 & 555 4oot «4p | 4504 «= BP | 100MA BOP 


mone 4022 46p | 4506 7Op | 7805 30p 
4023 14p | 4508 145p | 78L12 30p 
lb 1p | BC4ISC 10p |SD243A SSp| M2955 Op | TEAS PRET CE BE BRIDGE __| ge cen = pros 
Cc 10p | BC416C 10p | 8D243C 6 Bp MJ3000 2410p | TIS44 20p | 2N4037 40p RECTIFIERS | 4026 B4p | 4512 48p | 78L24 45p 
4 16p | BC477 25p |B8D244A 4p MJ3001 225p | TIS90 24p | 2N 4058 10p W005 18p 4027 29p | 4513 98p | 1Ato 220 
6 17p | BC478 23p |80244C 78P MJE340 48p | TIS92 20p | 2N 4059 10p wot 20p 4028 @2p | 4514 410p | 7805 4op 
28p | BC479 «= 24p_‘|- BF 180 30p| MJE350 7Op | 2N1613 30p | 2N 4060 10p wo2 22p 4029 asp | 4516 B5p | 7808 40p 
32p | BC546 10p | BF 181 30p| MJE370 80p | 2N1711 30p | 2N 4061 10p wo4 24p 4030 48p | 4517 180p | 7823 40p 
28p | BC546B 10p | BF 182 30p| MJE371 84p | 2N 1893 30p | 2N 4062 1410p W06 28p 4035 sep | 4518 s2p | 7815 40p 
29p | 8C547B = Bp‘: BF 183 30p| MJE520 60p | 2N2218 24p | 2N 4400 15p wos 32p 4040 asp | 4520 5p | 7818 400 
b «= 7p | BC548B = 9p_ || BF 184 30p| MJE521 68p | 2N2218A 25p | 2N4401 15p 3A/50V 40p 4041 asp | 4522 65p | 7824 40p 
5h 6. 27p | BC548C) = Sp_ | BF 185 30p| MJE2955 80p | 2N2219 24p | 2N4402 1415p 3A/100V. 42p 4042 a2p | 4526 64: SAto3 
) 30p | BC549C 9p | BF 194 12p| MJE3055 68p | 2N2219A 25p | 2N 4403 15p 3A/200V 44p 4043 aap | 4528 Be 78HOS SO0Op 
32p | BC550C 10p | BF 195 12p| MSPA05 20p | 2N2221A 20p | 2N5400 18p 3A/400V 46p 4044 aap | 4529 72p | Negative 
bc 80 Bp | BC556 =: 10p_ | BF 196 12p| MSPA06 20p | 2N2222 418p | 2N5401 20p 6A/50V 75p 400 WA 
1B 9p | BC556B 10p | BF 197 12p| MSPA12 22p | 2N22224 = 10p 2N 5457 28p 6A/100V 80p 79.08 50p 
bc 8=- @p_| BC 5578 9p | BF 198 10p| MSPA13 22p | 2N2368 23p | 2N5458 27p 6A/200V = 88p Fabio 50p 
3c 6«45p | BC575C 9p | BF 199 42p| MSPA42 23p | 2N2369A 15p | 2N5459 25p 6A/400V 94p 79146 50p 
73 15p | BC558B 9p | BF 200 40p| MSPA43  23p | 2N2482 24p | 2N5460 38p 25A/100V 185p 1A TO 220 
8C 15p | BC558C 9p | BF 224 45p| MSPA5S5 20p | 2N2646 48p | 2N5550 18p 25A/200V 198p es 45p 
9 415p | BC559C 9p |BF244C 22p MSPA56 20p | 2N2904 22p | 2N5551 20p 25A/400V 220p 7506 65 
2 gp | BC560C 10p | BF 245 25p| MSPA63 22p | 2N2904A _23p 2N 6027 23p ED 7908 56 
BC637. 20p |BF256C 32p| MSPAGA 22p | 2N2905 23p | 2N6028 23p 3mm red 7p 7912 535p 
BC638 20p |BF256LC 35p| MSPA92 24p | 2N2906A 22p 5mm red 7p 7915 55p 
BC639 22p BF 257 32p MSPA93. 24p | 2N2907 23p | 400 mW 3mmgreen 10p 7924 65p 
BC 640 24p BF 258 32p TIP 29A 30p 2N 2907A 25p 2V 7.36V 6p 5mm green 10p Variable 
BCY 70 18p BF 259 35p TIP 29B 33p 2N 3053 23p 1.3W 3mm yellow 10p LM309K 4120p 
BCY 71 18p BF 336 36p TIP 29C 33p 2N 3054 56p 4V751V 10p 5mm yellow 10p LM317K 250p 
BCY 72 17p BF 337 39p TIP 30A 30p 2N 3055 50p clips 3p LM3177T 98p 
BD115 50p_ | 8F 338 40p| TIP30B 33p | 2N3055H 75p Cc 106D 28p rectangular LM337T 4180p 
BD131 45p |8F457 32p| TIP30C 36p | 2N2440 58p | C116D 70p red 1410p [M3507 395p 
BD 132 48p BF 458 32p| TIP3IA 33p | 2N3441 4120p | C126D 90p Green 14p LM723CN 35p 
BD133. 30p | BF 459 37p| TIP31B 35p | 2N3441 120p | C126M 98p Yellow 14p 78HOs  500p 
BD135 30p | ®8F494 12p| TIP31C 37p | 2N3072 40p | MCR101 30p 0 fepTo 
BD136  30p | 8F595 16p| TIP32A 33p | 2N37043 10p | MCR 102 34p 4000 14p TIL 32 55p 
BD137 30p | BF596 20p| TIP32B 35p | 2N3074 40p | 728000 110p 4001 14p TIL38 40p 
BD138 35p | BFX29 28p| TIP32C 37p | 2N3705 10p | T2800M 165p 4002 14p TIL 78 50p 
BD139 435p_ | BFX30 28p| TIP33A 55p | 2N3706 40p | 2N5060 23p 4006 50p TIL100 1400p 
BD140 35p | BFX84 28p| TIP34A 60p | 2N3707 410p | 2N5061 24p 4007 16p TILt111-88p 
BD203. 7Op | BFX85 28p| TIP41A 46p | 2N3708 40p | 2N5062 29p 4008 50p 2N5777 «SOP 
BD204 7Op | BFX87 27p| TIP4iC  60p | 2N3771 1150p 2N 5064 32p 4011 14p anios B0p 
BD205 7Op | BFX88 23p| TIP42A 46p | 2N3772 1170p 4012 15p 4N 28 70p 
BD206 7Op | BFY5O 23p| TIP 42C 60p | 2N3373 190p TRIACS 4013 24p 4N33. 4280 
BD239A 40p | BFY51 22p| TIP 110 45p | 2N3819 20p | C206 55p 4014 54p 4N35 4150p 
BD239C S5Op_ | BFY52 22p| TIP 115 45p | 2N3823 50p | C225D 65p 4015 46p aNa7, 400p 
BD240A 42p |B8SY95A 23p] TIP 120 70p | 2N3866 95p | C226D 70p 4016 24p BPX38 390p 
BD240C S5Op |8U205 140p| TIP 121 70p | 2N3903 40p | C226M 90p 4017 42p BPX43 3940p 
BDo41A 42p |BU206 150p| TIP 122 70p | 2N3904 4140p | C236 90p 4018 47p Tico) 20p 
BD241C 54p |BU208 140p| TIP 126 70p | 2N3905 40p | C236M 98p 4019 30p (high output 
BD242A 42p |MJ2500 230p| TIP 127 70p | 2N3906 10p | C246D 98p 4020 46p Bear red) 
BD242C «54p |MJ2501 245p| TIP 2955 70p | 2N 4030 30p | BR 100 30p 
ie t Bl f 1. ue a L 
R IC's PACITOR OD RESISTORS _ | HARDWA 
3046 72p LM565 100p Electrolytic AA119 9p 14 Watt Carbon 4 xTO3 mounting kits 23p 64mm Loudspeakers 8R 70p 
3065 190p LM567. 1150p radial/axial Tantalum bead BAX13 5p film 5% E24 each. 4T066 mounting kits 23p 64R 78p each 300mW rating 
3080 72p LM 709 35p BAX 16 6p series 4.7 R 5 x T0126 bushes/washers 18p PP3 bettery snaps 6p each 
3086 56p LM 710 70p Value/V_ price Value/V_ price OA47 9p 2M2 1p each. 10 x T0220 bushes/washers 28p 4x HP7 battery holder 22p 
h3089 170p LM711 60p SAA5052 £10 0.4725 5p | O1pF35 12p OA30 7p 1 Watt Carbon 5 x TO3P bushes/washers 18p 6 x HP7 battery holder 32p 
A 3090AQ LM 733 75p SL490 300p 0.4763 6p 0.2235 12p OA91 7p film 5% E12 20mm panel fuseholder 32p 20mm chassis fuseholder 7p 
300p LM 741 14p SN76115 98p 1uF 63* 6p 0.3335 12p OA95 8p series 1R-10M 4mm plugs 12p. 4mm sockets 20p. 4mm _ insulated 
h3130E 95p | LM747 SOP SN 76660 90pP 2.216 5p | 0.4735 12p OA 200 7p 2p each terminals 30p. 3.5mm jacket socket 15p. 3.5mm jack plug 
K3140E 40p | LM748 35p TBA120S 7Op | 2.263° 6p | 0.6835 42p | OA202 8p 4 Watt Metal 15p. Phono sockets 15p. Switches: miniature toggle, 
A 3160E 100p LM1458 36p TBA520Q200p 4.725 6p 1p.F 35 12p 1844 6p film 1% £24 SPST 6OpSPDT 68p, DPDT 78p each. Miniature push 
A 3161E 140p LM3900 47p TBA550 240p 4.763" 6p | 2.2uF35 16p 18921 9p series 10R-1M buttons: 1A/250V push to make 16p. Push to break 23p. 
A 3240 AE MC 1455 16p TBA70Q 200p 10uF 10 5p 3.3uF35 18p 41N914 3p 4p each. Midget rotary switches, pcb terminals 2P6W. 4P3W, 3P4W 
165p MC 1458 4934p aa tose 10uF 16 6p | 4.7uF25 20p 1N916 4p 250p per 100, 39p each. Slide switch 1A/250V DPDT (22 x 12x 8mm) 16p 
IA3260E 100p | MC1496 70p 800 p | t0uF25° 6p | 684F25 20p | 1N4148 3p one value only 
AB10QM MC1748 35 TSASIOASSSD ites: 7p | 10uF16 20p | 1N4149 4p) 2680p. per 100 RAND NEW COMPONEN PACK 
250p MC3302 72p 810: iP 22uF 16 6p 15uF 16 28p 1N 4001 3p mixed values. 
e347 1600 | MC3401 68p | TBA820 75P | 22uF 25 6p | 22.F16 38p | 1N4002 4p 2.5 Watt wire- eae SP aia ore cal sone ieee 
F351 45p | MC3403 68p | TBA820M 78p | 22,F63* 9p | 334-16 60p | 1N4003 4p wound OR22- Bee Ee eUBamanit cage 7 bee hecpiasenats ioe 
F363 BOp | NE529 220p | TBAG20 AS6P | Azul 7p | 33.F10 36p | 1N4004 SP 10 ohms E12 BE Po besuscisaseee tre cist PiOorase ee 1320p 
oes BSp | NES31 160p | TBASSO 240 | 47HF25 Op a7uF10 60p | iN4005 5p | series  25P Oe eee oiecch 1606 
F356 «B8p | NE532 S6p | TCA270 120p | 47,63 12p | 68.F10 80p | 1N4006 6p each. Presets: Ce lapiooNetdawiteh Hes oe ath ha P 
£357 140p | NE544 200p | TCA800 250p | 10010" 6p | 60uF63 60p | 1N4007 6p miniature hori- Eee noinicnewnehida ele ¥ BY; aun ‘Op 
Ma0iA 26p | NESSO 160p | TCA940 4180p | 10016 Bp | 100.F63 70p | 1N5401 1411p zontal & verti- Se RS NORHNATaSey Bue af cS ake He ae 
M307 54p NE555 16p TDA 1022 550p 10025 10p 100uF3 38p 1N5402 12p cal 9p each GPiOOSOOINGTAS plot siete ie hie ... 160p 
Mai) @0p | NESs6 48p | TDA10241390p | 10063 18p | 150.F63 90p | 1N5403 13p 100R 500K erica paral its eee 5-100V/75mA ..... 680p 
IM3ia 1420p | NESS8 170p | TOA2002190p | 22010" 8p 1N5404 13p Multitum cer- Se TRU NNG1468 Dual blll . 100p 
[M324 40p | NES65 140p TDA2003 220p | 22016 10p | Ceramic Plate | 1N5405 14p met trimmers CP112100400mW oa opampe te yee 33 2208 
ria39 «6p | NES6O 1450p | TOA2004470p | 22025" 14p | 63/100V 1N5408 14p 100R-500K 88p Revs ant suai Se sess pias 
Maas. 6Op | NES67 1410p | TDA2005M 22063. «24p | 33pt4N7 6p | 1N5407  15p each. eoitad LFSSt eerie. Shea rae S308 
M 358 48p NE570 395p 440p 47010 14p Polystyrene 1N 5408 16p Potentrome- Se rereparpeccnall peas ee = an 
Nes71 3985p | TOA2006240p | 47025" 20p | 5% 63V: 10pFto | GA/100V 25p tere: Single cpiire0 i Te araininiG ual Ipw noise ........--.. 30OP 
LM3e1 4140p | Nec64 POA | 1DA2020 1p 100010 | 18p | 1pF 9p each. | 6A/200V 28p gang 2K to 1M mixe s3mm/smm/rect/red/green/yellon 
LM381 120p NE645 270p TDA 2030 325p | 100025° 28p 4n2 to 10nF 6A/400V 30p 43p each " 
[M3e4 1285p | RC4558 48p | TDA2040 450p | 220010 32p | 12peach ded oi Aiea seboeretensensth ee ed 
LM386 125p TDA2O54M | | 220025" 45p GAAS SEL CP12110 Ceepeusltmnerioe oe won eS 
LM 386 90p iP Polyester C352 TOS push on 25° x 1" 25p. SASSER RRS ESE a ae 
LM387 135p qLos1 40p | * Axials only | series  250V | 6mm (BOC) | 28° x 3.75" rae: a. senate erode Fr 
LM393 -70p TL062  8Op | available 001. 0.015. | 16p — each 90p. 2.5" x 5” variable regulators........... 440P 
LM 555 16p TLo64 120p | these values, } 0.022, 0,033, | 12mm (60'C/W) 4110p. 3.75" x 
LM 556 45p ULN 2001 80p | radial — avail- 0.047 6p. 28p each. TO3 3:75) 4110p 
nae 2003 - able on all of | 0.068, 0.1 8p | 14C/W = 40p 3.75" x5" 115p 6 
LN 2004 80p | above 0.15, 0.22 10p. | each TO3 pack of 100 Ye 
033. 0.47 13p. | 10°C/W 110p pins 55p. Spot 40% off all orders 
068 20p. thu each Face cutter 
zi 22p TO126/220 150p over £50 
18'C/W 22p. All 
Disc Ceramic in matt black 25% off all orders 
IRDER INFORMATION. Please add 50p P&P to allorders under £10. 10 N 4p finish 
Cheques or postal orders made payable to Comtech Electronics Officials over £20 
orders welcome. trade please enquire All items held in stock despatched 
same day. LARGE SAE brings full list 


205 STURDEE ROAD 

LEICESTER * SAME DAY DESPATCH 

LE2 SFY * COMPETITIVE & REL ABLE * 
Telephone: (0533 779578 


138-144 MHz Extended VHF Safe voltages used by 


Amateur 16 channels. 


A V /Limit key. 

: Program 16 frequencies 
148-174 MHz High Band for automatic scannee ae lower and megs 
406-420 MHz Extended UHF in any combination of Aut Hite mabe 
Range bands and frequencies. omatic Search. Also 


hati § 0 
420-450 MHz 70-cm Amateur rough fee 


450-470 MHz UHF Band Patented Track Tuning. 


pry Electra-patented feature 

470-512 MHz UHF T" Band allows scanner to Peak 
on each transmission 

Size: 9’W x3'H x9}’D automatically for 


optimum reception. 
Weight: 3 Ibs. 


Manual Search. faster 


/ 2 banks. 
Power 240 Vac, 50 Hz Activate or lockout 


rf 4 groups of channels 
Requirements: (using quickly. Scan channels 


BEARCAT 200FB — LiMiTED NUMBER 
| SPECIFICATIONS Wall outlet power supply. AVAI LAB LE AT 
toe veces THE OLD PRICE 
144-148 MHz heres iia £ 1 84. 9 5 


Automatic lockout. 
By-pass any channel not 
through frequencies in of current in 


Single Antenna. 

Single telescopic antenna 
provides optimized reception 
without the need for 

long low band antenna. 


Crystal-free. 
Program thousands 
of frequencies with 
Pushbutton ease... 
and without a single 
crystal needed. 
ae al Decimal display. 
4 Bright vacuum 
fluorescent. display 


shows frequency being 
received. 


terest for 
‘anning cycle. 


One piece keyboard. 


external wall 1-10, 11-16, or both. 
outlet power nee 
supply, included) Priority. 


Lets you sample a 
designated frequency, 
on Channel 1, every two 
seconds to prevent 


Audio Output: 800 milliwatts 
RMS 


Antenna: Telescoping 


(suppled) missing important calls. 
Sensitivity: 1.0. for 12 
dB SINAD On/Off Volume. 


Scan Rate: Selectable, 5 Power switch and 


15 ch f continuously 
or 19 channels variable volume. 


per second 
Connectors: Externalspeaker Automatic squelch 
: card edge control. 
connector Factory set for easier 
(optional operation or manually , 
accessory Model adjust to block out Patented Selective 
No. WH-1) unwanted noise. Scan Delay. 


Adds a two-second delay 
on desired channels to 
prevent missing trans- 
missions when “‘calls’’ 
and “answers” are on 

the same frequency. 


Performance and Value. 


Direct-Access Keyboard Tuning of 
22,884 Frequencies 


229% 


Available 15th January, 1984 

r Covers 68-88 MHz VHF-Lo, 144-148 MHz Ham, 

fis 108-136 MHz AM Aircraft, 138-144 MHz, 

148-174 MHz VHF Hi, 380-450 MHz Ham, 

450-470 MHz UHF-Lo, 470-512 MHz UHF-Hi 
Realistic PRO-30. A full-feature, micro- 
Processor-controlled scanner with ex- 
tended frequency coverage — in a 
compact size you can carry wherever you 
go! Scan up to 16 of your favourite chan- 
nels continuously, or search a selected 
frequency range for new or unpublished 
channels. Scan and Search in two 
speeds. Two-second Scan Delay, select- 
able for each channel Prevents missed 
replies. Lockout feature temporarily by- 
Passes unwanted channels. Big LCD dis- 
play shows channels and frequencies 
being monitored or Progammed as well 
as the status of the channels. Priority 
function monitors your favourite frequen- 
cy while you listen to others. Frequency- 
tracking front end assures top sensitivity 
on all bands. Squelch control eliminates 
noise between messages. Has jacks for 


Dual scan speed. 
Scan at either 5 or 15 
channels each second. 


One of 


Talk to 


: external antenna and earphones. With DRAKE — 
Fees flexible antenna. 7} x2 <TH". Requires 
| caaaaeaannlaniARAtBIO SiN NAN batteries or mains or DC adapt- DATONG 


er. Memory backup requires four silver- 


oxide batteries. £229.95 
Mains Adapter ................. £6.99 
DC Adapter ...............000 7) £4.49 


RADIO SHACK LTD 


(Just around the corner from West Hampstead S: tation 
Giro Account No. 588 7151 Telephone 01-624 7174 


For the discerning... 


transceivers 
Listed in U.S.A. at over $6000.00. 


lifetime, for the transceiver of a lifetime! 


TRS-80 COMPUTERS BY RADIO SHACK 


GAIN — TANDY — TELEX — MICROWAVE 
MODULES — HAL — DAVTREND — AVANTI and 
EVERYTHING ELSE IN AMATEUR RADIO 


Sealed keyboard with 
- “key locator” ridges for 


; ee, Positive, easy operation. 
{ 24 j 8 band coverage. 
ij) 2 162550 ‘ 


Includes Low, High, UHF 
and UHF-’'T” bands, 2- 
meter and 70-centimeter 
Amateur (‘ham’) bands, 
extended Land-Mobile 
bands. 


Direct channel access. 
Go directly to any 
channel, without 
stepping through other 
channels. 


Automatic search. 


4 /Hold key. Seek and find new 
Stops searching action active frequencies 

to hold on frequency of automatically between 
interest. Also used to frequency limits you 
“step up’ through select. 

frequencies in Manual 

Search. 


Bearcat’ 200FB 


CA eee 


the worlds greatest 


us for the bargain of a 


TRIO — YAESU — ICOM — FDK — KDK — 
— HUSTLER — SHURE — ASTATIC — Hy- 


188 BROADHURST GARDENS, 
LONDON NW6 3AY 


on the Jubilee Line) 
Telex: 23718 


